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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
wavelength multiplex network using an AOTF and having 
high reliability and high cost performance and a device 
to be used for the network. 

SOLUTION: In the case of constituting an OADM device 
in an OADM system, an AOTF 10 is used. The AOTF 10 
can select an optional wavelength by changing the 
frequency of an RF signal to be impressed. The AOTF 10 
can drop an optical signal of specific wavelength out of 
a wavelength multiplex optical signal inputted from an 
input or synthesize a wavelength multiplex signal 
inputted from an addport with a through optical signal. 
In practical device constitution, it is realistic to use 
the AOFT 10 only for drop while considering the 
incremerat of coherent crosstalk. Or in another method, 
a dropped optical signal is branched by a photocoupler, 
wavelength is selected by a tributary station and the 
wavelength selected by the tributary station is 
extracted from a through optical signal by the AOTF 10. 
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[HJg] AOTFtttfflLfcfSStt, Rtf^* h'<7* 

*fflj*i-5Sg, AOTF10^fflt5c'AOTFOT 
R Fd^ifiS^^x.^ r i: C J: o B:M^> 

9, 7 K*- h35>bA*JJitiSfi|H»H^^-* 

p^h-^^#<45Ii;S:%it, HKS<Z>3£Gtifdc 
Kfc^Ttt, AOTF$rKo^fffli:gffit5C^5 

^36«*fi3t*^ , 7-C5)'i«L. «ft«: h y — * yJB 
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[19** l] WDMiifS is*7-J*lz&\,*X. ffie^&g 

or. 

• if A-r #<z>5*>* -gpcoTtft-^tco^r 

<k, 

5*0£ • »A+^#*«*§-Ko^r#« ■ »A»fPS:tT9 
SB2^Sftfta«:7^A'*£<©*J>fc< t {,20^ 

[§9**2] «iiesixof»'2©^rffiftfia«7-</u^ 

It SISM48©fffflS:|i|fflLfclfi©AOTF, t> L 
< tttt A O T F «r«»a# * 4r- Ktfttt Lfc fc©-C*5 

- 1 -raw** i [z&m<D3tBmmm 0 
us** 3] miemi^^rffiiiaEfiaR^^/u^r-aia-t- 

£ Kg <k JWSBS 2 eo"5Tffiififia«. 7 r 4&JS-*- 5 & 
fias#tt • ff A£*L£-<£3fcff ^<z>Kft&ffitt*ttM>e> 

58*t*5: i t ih5§9** l icfe©07tei§ 

[|g**4] miH2^ l^U ; ^2(D'5T^ieSat^7 ^/L'^ 
riiiN£<9«fefc*#£f**>, ffA1--<#5fe{f-^£^l& 

2 £D ^rscftfia^^ ^ fraia'ufcSia*ff 

*^ftSSrfflv^r-&ftS-it5 ^ <h £4$fS£-r5 I9** l 

[19**5] BlrEWKo^rsififiaw^^/u^r^ttS 
ix/Utft-^i. mrlE»2<7>Br3EKfiaW7-r'/^^r5}'«E 

-T5§9**4 l-ia*<o*fiiS3SE. 
[19**6] |tJ.8a*i^^3EKfta«7^/u^o»«t3t 

saiAt5*-hi, H»reas2©Bjs«fta«7>f/u^ 
s/.x*-* w*x*cj:9miajBio^raEttfta« 

« 7 ^ /u * <7>»fl!$tt;<f 17 - 1 |5|— Id 5 J: 3 

JwHSi- s J: 5 ic«ifi S nfc r i: i -T S SB** 5 

[»#*7i stifemi&^2(OpT^&sa«> r -<^^ 
119**8] Haie»i&o c »2<z>^iiEiatfiaR7-</u^ 

&t«B 2 ^MfiSR7^ /u * rtttSrjfeff^ea-t- 
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2 

w <t £^g8£^5f9** 1 KE^iteaiglfc 

t!9**9] mfiem i *a e «2<z>^rsiK*aR7-<yu^ 

JCA/it-5*:fS*<o-tix-? r ix<oKfi(c»i£;-t--5 r f(i^ 
©Btto/<!7-S:H8t5l.<!:(:J:D, iiuifilS l Xt«S2 

o^Ksa«7^/u#r»tt*ix/i^^aia*fs#o^; 

[»*«10] A^ei^SS<bmif5mic75pT^KSa«7 
^?©Bi, if A-t--<#7tfI-^^^Ki-5HMi2*^K 
10 »4:ffl^ei3|KoWi:lc*JU*»«r«x. % 6^1*. 
i: fflrffi*fiaS6K©»ite SrM^ 5 d <t £4$® <t 6 §9 
**4 Kffltt0>3fcfiaKE« 

[i9**i 1] A^eaastmffiajKo^Kfia^^ 

JCior*«»^a»tfc»««r»lPtL, 

**i 0 t-SE«^3teai3SE 0 
[19** 1 2 ] mum 1 2 <Djtmm%s<nx?}U 

■ ^!7-S:Eat 5 I i t5»#« l OX ' 

f± 1 1 fcKtto jteassiE. 

[19**1 3] mi2* 1 OBTffiftfeaW7>f /u^^hijS 
Id5*&8£r^*>, tt»«»«cJ:oeiSSixrSfc*:fll* 

a«U WES i 2 w5JS»fia«7 lift ' 

30 -^^»®^ff^i: LratRtf- hicfcti^^^^cbSr^ia 
t-t-5i9**4lcgEi|SiOjteai3gE. 
[19**1 4] mrfE»i<o^r3EftfiaW7^yu^oBSa 

&a«S2coprffijefiaw7^/u^ic»jieL. ftn^-^co 
h^?^ffl<bg iat/jg 2 «>5jffi«ftatR7-f /u^u 
sjisu a»ffiffl-r5SBi&o«*2^Brsj8Efta«^-f 

^r ^{i<^^ i &t/» 2 pi^&sat^^ ^ /u ^ 
40 Lr£i££tT9 ^<t^#!&<hi-5i9**4tcte©(07te 

H9**i s] fifties i c^pi^zssa^^^/u^oHfia 

eaH«r»S^*i:fc«k&lc-tKi x 2)fe^^ y^Sr«I 

[!9**i 6] #A$*xS'<*3e:»#^iaasixr*T 

50 t^^«^lcfc, BM£Si&U c S2co^r3EJfifiaR7^ 
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*. 5 c t t 

OJtttft SriSW-T -f /^ <h: , 

BESS* $ ixfcftKgBMf ^^OTt S r t "C-ffijKftffiS 

ill® icfEi^-r 5 Ttffi^ t frh ta & 3teiH > * ^ a & t * 

u rsft -r 5 :: ^ <t 6 m*J9 2 o iwiE®^ jte 
#52 i icsattcoiteafe^^^ 

H;*=^fflw»«*- 3fcfH *T*S 
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AD/<!7 — &BSEU XU\ jtfflS-C^ifA-t-^^jtW-g- 
WIESHtt^aii. L:0* 55fcft *<orta>*'ha>ff 

[SS*«2 4] AOT FiBia«<03tHiffi»4:*^!7 — *■ 
10 afc/e^-r^*^ S^AOTF 
SrlfttiRFHRfttR F^°? — lc;7^ — y ^ £ 
* #A3ix4j6ff*as*l£*iS<M6 

5§?i#js 2 (cte«^3te^g 0 

[fif*JS2 5] KAOTF©»ffj&Sl:7-{-K^y^ 

tfSflffllUBiSKAOTFSrWIffliL-C, »tt • #A*ixS 
20 3t<f ^s«^*aft*jKft i ? — 4: -T 5 ^ t $r 

^ffl-r5«^^i#ofc - 4: &vtWLk-rz>tiiikm 2 4 ice 

[9*52 7] AOT FlCctoTiltR^ttfcil^Tt^^ 

^e-^u N . gi:7t h^^r^-^ ^©S*/<7- 

30 t£Z> X 5ICAOT F««»fe L< 14 R F 

T F o»ttJE»(ciltt^TfiB* J: o \zm& Ztitzzt 

. RFHiSIBtlcl&HftfifiSr^Jta'wi: 
Sr»*t-fS»**2 7 K!B«<b*eaHSB. 

K^*flr*«:»A-t-5*eaissBi:, «*eas»«75*e> 
40 »tt$*tfc*«#«:a«u ttsteisSB^ffA-r^* 

SS5g^<OSffffidCO 1 KStRfflAOT FtCgffiiOR'FHft 

MSLfcSlc. «3teiSi6Ba>»« • #AfflAOTFi; 
afe^RFJB«ttfeRianUTBfffO*«^Sr»ttL. 36 

BLfcft, ^iS^cOlKlf AfflAOT FU0ff£(ORFJa 

. Km^fn^raL. liSdAfflAOTF^ii^fu a 

50 5t^-<^ h>^ = *T?e«Lfc»A+^*#«*§-a« 
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11***301 a*eas?«-eii. ^a 

(CAOTFCRF m^r&EPM LT*{f *Sr»HS LT 
K3gJST-(i, liR»«fflAOTF^RF«^S:Hiai 

fig Sr m o a-*- r t £t#a £ -r 5 i*** 2 9 icie® co^e 

[f***3 1] ■#Rfic03tfS-g-B8lcb'^</u^S3B4LT 
4:tt:M • SAfflAOT FCMf5#R Fff *tc{S 
13, 1 &»a£fflAOT FiiR Fff ^-^OL^V^t 

11***32] H?riB*eig3sitT-(±. W 20 

IMCBBbbi". »tt • #AfAOTFCMt5R F« 

&g^ttt;I>> 6 +4J-^Hxfc*gf "C R F fi-Sf-SrGWin Lo<5tf 
6^<h£^S<h-f£it**3 l KEtt^eiH^*^- 
A 0 - ■ . 

[1***33] RFfS^Sr^i-SBSK, 

ICR F«^*filf3£C0^!7 — *-Ca»W«CSC*>±Jf TtK 30 
R F*J8«SrllBx.SC<!:S:»iai:-rSBS*aS2 9 KIEtt 

[1***3 4] RFfS-g-H»iaKrttCROMS:«F*>, # 

«b9 tc hj lajt e mmm & <r> a o t f \ z. fpjm-t r f m & 

R F ^S^OSSI^tlf ^ - i: t% mm^fecDR 
[§§** 3 5 ] 1 «K±<0*ttftlciS««*S:*ifc«8E 40 

[§***3 6 ] #eMB*/*>S*>-5irM*. /- KS<ZH* 
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[1***3 7 J 
1***3 6«cE«03tea|v'^7 l Ao 

11***3 s] jftft»«tt^jET-fcsea6»fe*--*-sr. 

<!: 5 1***3 5-3 7 GH^-fixa* 1 olCffitt 

it*** 3 9 ] an* 9s-c*a§« *»-*<a«ffiH t> u < 

«^fc^aim«*#-r5wi:S:«F»i:-r-5MI*«3 5- 

[1***4 0 1 aiftsgifsisiK^ra. fsa&Kfcgftsa) 

**3 5 — 3 7 (D^^-rnf)- 1 oicte^cco^ei^i/^^ 
11***4 1 1 mm^- h^fccxftmffimm&mkz 

[1***4 3) «ffi#ttKw-fpfflS:ffioTeTaojfift<D 
R#At5AOTF{:fci^r, 

KAOTF<DM*iXtt^Ifi«)affitfcot, AO 
TF<^ifi«»C*fiSS:?gricL. 

AOTFCQ«D5?£aSrH-SJL. S«9fffl3SS*lwa^5V^T R 
Fff ^-^^IffllLT, SSAO'TF^ftf^SrSSfk^-frSC: 
i:S:4*»i:-rS AOT F*J»|6B 0 

[ 0 0 0.1] 
[0 0 0 2] 

[0 0 0 3] :i;ft*T-tC;k:Sgfc£|g^£;*it£ U 
B$55-f»l#S (Time-Division Multiplexing : TD 
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M) ?tmi&X*<D&fftm£M (Optical Time-Divi 

sionMultiplexing : OTDM) St^^i^g (Wa 

velength-Division Multiplexing : WDM) ^j^M<D 

[0 0 0 4] ^tlh(0^j^(D^X\ WDMHltt7r 

RS£ Qfc7^*) Srffl^* wild J: 9«H2r3: • i£S 

[0 0 0 5] #i£*5> 2X\±*v b9 

— ?±.<D&S- KT^g(ClSDt»« • If A (Add/ 
Dr o p Multiplexer : ADM) , ei£S§£rig#^£ 

[0 0 0 6] *fS4^»tt • #AfcfT9fc«)OiSBi L 
Ttt, 3tADD/DROPgI/iW^^*CP5 0 
^ADD/DROP^Etdii, #tf£ ■ #A^fT97tm-^- 

[0 0 0 7] «ftH£3Sfi* t-^ral/.-^i 
fcO-efc5o ffA-r^^tdte, ffALJ: 5 <ki"S*« 

9, 77-f^yi/-f>f>mjtoKs^s«sti, 

[0 0 0 8] r^J: 5ttifiSH3Effl«dist^rii,. »tt • 

if A-r ^ ytm^cn&sfr >^ T^mmm^m £ ft-c 

[0 0 0 9] dftld^U ffiit&gSf*^® • }f A^"5 

[0 0 10] 05 711, 5fc*>f yfSrffl^fcftADM 
(OA DM) ^EOfi?figc6-0iJ$:^Lfc:lgT*fe5 o 

X 1 — A n^ffiS^S^IlA^^^bx^/^^^^if 
(DMUX) tdA^Sft, »»ft<D*«**CiJ«SiX 

So #«ft<03t«*ii, «-RftStdSattbftfc. 2 x 2* 
y^ldA^SftS. 2X2*^^'yftt, jfeBtffl 

[0 0 11] 2 x 2jfc*-f y^-T? Ka y^*ixfc*fS * 

ii. ■ n; tr^-^ya (7^ ic^ii^n^o 2 
Tv^idA^sft, Ks^s^td^a^ixrm^^n 

5 Q 2 x 23t*^ yfiaot Kn s/T^ftfcjteft * 
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B«£ft"0*fci^ 7tSff^OR(d(i % KSil^^^ 

[0012] OADMMT*8S#l^tl 

10 *SrKpy^t5dt^ffi*5 0 h y y JgflS^ 

Sm^-^)ditdJ:«9. MScoKfi.(^-v^/u) coftff^- 
S<e3«£*«r%;L3i:, #£« 3£0 R©B9Jd8»*t 6ft5 

[0 0 13] *gfiSORf*« *Sr«Si;fS*{dfE»* 

20 gADM (E ADM) tftlSnao E AD 

Mtfxbfl, h y tr — 9 y JBA^biSm-i-^tfS^sttJ*- 

ft*. raBUd*3ix5, hy tr*-^ y««>**as«» 

OS<OW^i"S*:«#^iKfili. OADM^it* Ko y 

■«*SriSlS «t 5«dLT^* 0 Kb ^^l^rfToti/^' 
30 #2 x 23te*-f y^-CrtU K n >j 7 L^*fS *§-<0&g i 

hy tr^.--^ y«^p>sit»o, 
/^^i^^+Muxjdaiff-rao dcoj: 0 \c lt, h y . 

\f=u — 9 y «^e>iSff SftT&fc36«-8-li, OADM3S 
S *: ^ ^— -t 5 5tff ^(t^f/i/^ ifM U X S 
ft, ffitfi^mftff ^-t L-CW^/^ft5 0 
[0014] 

[*M3fl«lB*LJ:5w-r5»JH] ttSiSSi^OADM 

yu^tMi©it\ aiM(;A^^-h^LT^ 

£d£ld&9, ffiSk4«fiES:WUT^^5w4:ldttS 0 4 
U*v^*^-f y^Sr#U"CU^5wi:ld/iD, WJW»*<o 

[0 0 15] £bfd N ±teco^T-n, Ttm^^^/u^- 

7u^-t^r-#KScr>^:m-§-td^[SLr^5(OT*, -tvu^ 
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irS^BaHdSfcSo ttoT. w0>fHBS:H«t«fc 5 ir-Tix 
[0 0 16] Sfc. jtff-^li, AMSEBSttT^^©- 

[0 0 17) r<&<fc SttffiiJBfi* it^SS^T/^y 

[00 18] Sot, 77^f/^l/-f^>^OTL 
TOADMS18:«fi8t5ri:^#tbix5^ 7 7 -f 
>y&m±, atR&S^aS^T^Sco 

[0 0 19] 4fc, OADM^dfi, fl£DADMgI 

* 5 *:(*/]>$ < i5J:9i:MWfm{^b^\ 
[0 0 2 0] ^0^Kfi#fi»S:liJlDL«t 5 tl^- 

CUT'S ^-f7f^»i:*l<iotL*v^ i£B 

[0 0 2 1 ] _hf££)J; 5*raa«:»*-#-5^tti: IT, 
flJfc^fa— f^7^^^ (Acousto-Optic Tunab 
le Filter; AOTF) £<£ffl-f 5 ^ £ btt5 0 
AOTFIt 7 7>('>'^l/-T-f>^©J;5l^ FB7 

L£ 9 ii^ifiaBrisflS^o 77^^^1/-7>f> 
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0>T\ t S f-li f SI i O A D Mg i ^ f 5 ; ^ ^5 
-C#3o 4fc, AOTFIittfiatR^-fyu^t LTbffi 

ft£>9M\ h y tr^.-^ y Mii«7>f/^i: lt 

[0 0 2 2] 44Bn<Z>RBtt. AOT F fcttffl 

•7 — ^ & tf-fc <D fc tf> <D m S S: ®tt i" 5 C £ T- £> -5 o 
[0 0 2 3] 

MR? 4 sisfZffix.^ »WMfiltR7>f;u^Srffl 
[0 0 2 4] *35lJj0>3fca8Jgra: % WDM^iiff ^ A 

30 5. 

[0025] ^Rww^tfiis^^T 1 ea&K^e>e 

*«:#ttU »ffii-ajKfio*ft#-«:#Ai-*jfeeiSIS 

40 ^so^&gcoff »ara« Lt g« 6 r i <t -r 
[0026] ^^m<Dm<Dmm<DytBi^>^^ e - 

^Sff L, ttatfiiSUSBlcffA-r^Sitm^SraiS-t-S 

fflijco 1 KS^fflAOTFCf^R F^KS$rfn^JOU, 
1 &a^/B AOTF tf&feit L/c ~ <h ^5S|g Lfc« 
(C, Ittfi^I^M • AfflAOT FIcgfS^R F 
50 HK»SrSianLTgf^*ff^-S:»i«L, 3fc*-<^ h/u 
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m^m(D i KSAfflAOTFCM^R FH&SSrStfra 
U iiSt)fAfflAOTF©Si^f L x lo, 

[0 0 2 7] *3BW<OMiC«iO«B^*i»tS*eai'>^ 
«ttiU 3tiB«* I PiBfiiS-*-5*eiJIK«, is**/. e£ 

[0 0 2 8] *«WOAOTFaa»llt 

^bSJWfrtt. *>-5lMiil^l¥A-rSAOTF«c*3t^ 

SE A O T F ©Jgric S ix 1 1 ^SfiWSfflT'* o.t , 
AOTFOi5ifl:M^ML, tt*fi»<z>#fi»K 

*:«-«' U »W-H«*^X<Ji^TRFflr*«:iBIWU-c; 
ttAOT F(0»f^«:ScSft$-fr5-tS:»»i:"rS. 
[0 0 2 9] **W(Ciixtf, ffif^Sf^Mt^i 

A O T F £r T K * Kp y -f*s**r AKffi/H Lfc C £ id J: 

«»t*a>Sil\ O ADM->^f Afe»filtt5 : i ^tj 

[0 0 3 0] 

[■SWOUffiOTBJBI 0 1ti\ AOTFtffli^OAD 

M8tt^s*tt®a«:*-*-iaT-*)5o Hia-eia, aot 

F 1 OKKft* l-.A nWjfifi^fijtfS^A^SiX. 

[0 0 3 1] AO T F 1 0K.fc3#a£ft<Z>aKli, Kp 

t^IiCiottT^a HBtf)*-^ AOTF10I: 
I*. nOKfi*fijfe{t-?-d«A^*tfCV^ 
5 0 flX, AOTF 1 0l£«t, KSA 1 — 1 ntC^-lS 
tSHKft f 1— f hST'OR F{g&<n 0 8 o^ffl 

[0 0 3 2] AOTF 1 OKffl/HlSftfcRFft^HR 
3&(:i^JC^£«S<D3fcff^fi x A O T F 1 0 (O Kp 
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8t4ot^5^b-Ci55« 8X1*^71 UiKPy 

fc#*«^tt+^Timt3t«*T*fc9\ Kp y^^Fttfc 

/i^ t LTAOT F 1 3)&SKttbiXT*5 9 llADM 
(3t:<f^ifg) l 7lc#jS*o*««-dSiH«*ix5 c . 
[0 0 3 3] — AOTF 1 0(1, /JrScO&fi^Tfcff 
Kp y^-r5t*Jt"C-tt*< . Kp Lfc&ficr)*; 

10 fit, AOTF 1 0^fc5iSfi^lf^KP7^t51 
Kp y^fcSUMir K^fc^iKfi<o*«*(c»JC-rsH 

R»<DR Fff ^AOT F 1 Of-ffrtalT^SfcftT-a 

[0 0 3 4] r Ki-536S*§-ii. HBI©-feffiSro«fiJc^ J: 

oT^iix5„ *I^^l^-Wt-KLD19 
f£* 7 Kt^t3tffi^fifiS:tt5 LD 1 9^7 Kt 
S3tft^-©a^tEttbtt"C*3!9. ^tlb<7)LD 1 9 >6> 
20 Piffi^SitSiSfia 1~A 8 07tfi8 X8i?/7l 8T' 

^1 5tcj;oTi§4g£tL, KSit^^A^t LT£>A 
OTF 1 4i^A^$tL^ 0 AOTF 1 4 "CIS, SfiA 1 

3fc£ttm-r£ 0 aotf i 4T*atB^n/c&^OTti±. 

5^LT5fefiK$n7t#iKftO*;ft^i. '8 X 1#^7 1. 
2"C-&a££ix. 3fe7>7*2 1 T*i#S$ixT, AOTF 1 
OKA^SitS. AOTFlOT'll TYXM^tii^A' 

[0 0 3 5] w<Oi5JC, AOTFlOSrffiffltntf, 
JSawt-(±, :OAOTFlO*lott5fc'lt-e, OA 

<0-efc^0>T\ «**i**!&K«t-r3„ AO 

TF 1 0O7 K#— h^bA^StbST K5fc«*§-li, A 
OTFIOO^p^ h — ^<7>£k Kp y-^/K— Hcffia* 
(Cffl^$*b--5 0 7 K3ti Kp v^ftt&tiimmCX'fr 
5C0T\ = fc — V> p^ h — ^ ifftflxS^ p^ b 

3HBlCAOTF4ttoTOADM81S:Mt5i 

[0 0 3 6] ft*s„ AOT F 1 0X8**7 K • Kp y 
%T>-f 2 l Sri a?)T*s< ri\ AO 
TF 1 0(7)S«^«*H-f t -rj:9iviLT^<o rixii. 
jfcr>^*i(j^$-^r*5< i:, *fif*7KLft^l:{, 
^^Ti 1 ^?)"^*, ASE (Amplified Spontaneous Emissi 
on) ftfrJ'iXt UT^/i-— Ttft^^q^fbixr L£ 5 
50 COT*. SNtfc<7>3C{tS:firf fc*T**>So *>S^(i, A 



(8) 

13 

OT F 1 0<D8«#«&tt-f LT*5tttf % ASE#-*/U 

*« S Ntt:©#fl:Klii6SH::ii»S < -T 5 c £ 
tf*iB3fc3. H2li. ^AOTF^ffifflltOADM 

[0 0 3 7] |BIig«C*-r<Ott, AOTF^fHtWKn 

lSBSix. l^i^)AOTF3H:A^$tl5o lgB. 10 
(7)AOTF3im KD^yt^tM^f^ 
ro-flSO^SrKPyytSo -t Lt, lSKOAOT-F 

3 1 £r*/U— LTt^fK-^te, 2^|(DAOT F 3 
^Six-C, Kn ^y-r^ta^coKS^^ff^^r Kn y 

StlS, AOTF3 IcOKp yfi£— YM\Z 

it, faTy*?* — $ 3 8 6*1X33 9, AOTF3 

2tf*"b Kn * T^tlfcftff ^/^AOT F 3 175» 

7 3 5lCA^f-T5 J: 9lCfl?J&£ix£ 0 mil, AOTF . 
&o AOTFfclo;£tti§ifiLfc3fc{i-S|-4: 

2 oiiig Lfcjfeff ■*§•£: Tfi i^^/K;** CX L 

4 5^bt'*>5. fcU ^i^^^^^KP^/^ 

4<4otli5. w<Z>J: 5KLX, Kny^Stifc* 
m*liAOTF«<©Kfi38«^-f 3 7(zJt:oXmS 
<Z>Rfij*s8«Six* SffgORXfiff 30 
[0 0 3 81 AOTF 31,3 Kn 

^^h/^-^3 9l:A^Lt, Ko y^jtjf^-o^TM 

10 0 3 9] 2^AOTF3 1, 3 2Sr*/U— Lfc* 
ft *fi. Kn y^Sn/i^^ftfiO^feft^^^A/T-iJ 
9, OADMM^/^t Lt^^7 3 3l:A^I^ 

jtantsos^bte* AM^s^n^StS^Tt 

<f^§* ( Ko ^^jfeff^aSfitHCttfi)'^*^^ 3 6 40 

x, easKKtb/jsix*. 

[0 0 4 0] (5lIgC0ffifi!cgiJtC^U>-C. l^iCOAOTF 

3 1 i 2g@WAOTF 3 2't SrfiEoT Kn yZfir^ 
±X<Dytm^r& b'n *yy-tZ><Dt*. A O T F CD&figtK 
«M4(£<fc5t<OX**>5. t^b*), AOTF 3 lliRF 
«^RPAn5ixfci#toftfi3a«4#tt<o«^JE<, IT 
U-T G. 6 9 2SS&K7 7 hT-»£*iX-C^5 0. 50 
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8 n mmm<v&m(Dm 9 ? ytit^-^ 1 o^aotft- 

^£«^g{fX#^<fcoXU*5 0 -tdX\ H^(C 
11* 1 o©^c y ^T'*$ht^5 AOT F 3 1 , *>S 
^11. 3 2 11. 1 0<^Sffi|:il:jlJ|C3gOAOT Fz)^ 
J y >;y ^lwJg*Sixfct>a>S:fleffl Lti^o 9 

a*, CixTt>+#Xfl#</\, ^ ' T\ lit-. AOTFSr 

&W#lc**«:f+itfc»*l-, <Mfc#g£>6^fl, #» 
#@co&g^3feff^o Kn y ^S:lSSt5«t5l:t 

6 0 -eit, 2g@tit last-iiKDy^n^ 

o7t. i^#gfc5i/Mlffi^§@co&g<Dft{f^ Kn 

fc. KftBaiH^flrfiT* fc 1 . 6nmi&5(OT\ A O T 
FOftfi3tR»ttXfc+#^ n^ h-^S:/>i<t5I 

[0 0 4 1] Plgtf>fi|/£Tfl. T K3fc«-S§-fi, A 

OTFSr^Si'v^ Sg^/7 3 3-C*ftt5J: 5 K 
Lti/^o HliiSLfcJ:9^. AOTFfi, Kny^Lfc 
Jtm^rCDfc&tm D&gtDftff *S:7Kt5ttSBS:t L 
Xt^StfS, AOTFC7K<i: Kp y/OPi^.a^^ji 
b^Si, Kn y^ffliltCT KW<0*a5fiar9iiA/-C* n 

Kn y^^fefi^H t — ^> h ^ a ^ h — ^#CD 
X\ ^ h — *|cJ;oT£C£* tf— h^^t < 

9\ Kn y :/ffllX-jE«(£#{8 ^§-£S<? ITS r <t 
4<4otLS5, T Kjfcl*. )PtJjtSfifi^^/L'-3t 
7!>>(b8iri*ixX*s<9. -ttfJBB^X^S^y 3/ K (3fc{f-J§-(£> 
KS<7)a:S:KI) K^i£$;h4xtfatMZ>x\ fi]ll<E>J;? 

[0 0 4 2] <C*J % IUI2Xfi* AOTFS:2offl^t, 
Kn y^-r^^^f-gr^TSr^tt-tTSWfiJtSr^Lfc 
d 5 , i&i" 2-o|cH6ix-5 t<OT?«±ft<. 2ojl^±co 
■AOTFJrfflV^tU^o wOcfc^tC. ^<^>AOTF 
Srffl^St, 1 OCOAOT FT- Kn y^f~$-^^yt\%^<D 

[0 0 4 3J H3I4, AOTF^o^yp-K^rt^ 
h«i6»JCOOADM8t(D«fi«S:*t^o ^0T' 
$)5o (a) tc^SixSi Ayjffld^bKftA 
1 - A. ntfSftft^fiSix-Caff ^iXT< ^ c ^tL^r^T 
>^4 0t'*BL, ^7^7 4 llCA^tSo ^7^74 1 
TN±. A*Ufc3tfS*Sr2o^»«L, 1 of* AOTF 
4 2i:A^]U t5 loiiKpy^Ut, h'y fa— ^ 
Vm<D*75 4 6iaM5o'*^7 4 6{CA^^ti7t 
Tfcff^-li. ^7^7 4 6T-^ii$$^x5 0 »«t5ftrt:, K 
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[0 0 4 4] AOT F 4 2 ^ix^ff 

ifcfiaifc^-f /u* 4 8-ca«5ixfcK;ftS:AOT F 4 2 

-ca*u* a**- hcm*?***. aR#-ni4fw 

r<tlC&5o AOT F 4 2 OgSiC t AOT F 4 3 i«R 

TFT-KDy^-T-<#iKfic036«^— fflSS: Kn^L 
T^D, ffll^T-aUWftfiOjtff^-*- Kb y^-LJ: 5 <k 

-f2>h<Dx&>& 0 ^(dx 9 tc-r-s - t lector, issii 

[0 04 5] 2 ^<7)AO TF 4 2, 4 3 Lfc^yU 
K*li, 12T*tt?flLfcOiia«l:, #«to»e>0>#£SE 
HS 5 0 f$B Lt^r7 4 7 ICA* * ix5 0 ^7^7 4 

7X+&$i£tltz7 K3ttt*^7 4 4MA^£*K */U— 

[0 0 4 6] fcis % r-tMi, r K*ff*(i, 3fc«a>b 

(nit&fo&mfay -< 4 9-C»«Lfc»«IH»5 ot 

[0 0 4 7] Pi (b) fi. yp- K* + * h«fig-Sr"lft 
^t5it'fc5o Pi (a) COO ADM3£E7)>Pi 

(b) <o±5icffiS8-eatttSixr(r^»^ Sfta'i 

-fSo OADMlT'lt SfiUfcKBV^U AOT 

3tff fliOADM 1 U e5cCC>dADM2(CA^J 

£3x£ Q OADM2T't>fifiA lCO^I^Kpy/ 

u aot Fx-dsgA i &a»Lfc^«fc o tc-ri 0 -r 

l(Z>3tfS#JiOADM3iCfia|$ix 
5o OADM3tli, fif A 1 & Kb y^t5t»l:, 

AOTFT-iStSAi^L, Ksnoxs^ttx 

t^o ^*U£ J: 9 , OADM3a»bta^£;h,3>fc{l-g- 

[0 0 4 8] rcoj^fc* pi (a) owritjctntf, 

O A DM 1 ~~3{Z&mx 1 {Ctf)o*:P Lftff Kb y 

[0 0 4 9] i4f2, OADMgirt^AOTFWe 
i£B^)C*«rilS:*i-«a»H-e*)5. Pi (a) tt, 
OADMrtWAOTF^fM^ttl^o 



(9) 1 -2 8 9 2 9 6 

16 

[0 0 5 0] O ADMOAMDC 1 x 2 y f 6 0 Sr 
Ktt, A^Lfc7tft-§-^itB^2o<^iigg(^^]r ) ^^6 
tl^cfc^lcMtt^Co ix2^>(s/f6 0 CO 2 0(0 
fcb/M*— HCf*. »AOTFi:fi^AOTF^g 

ML, ^ix^ix(OAOTF<Dgg{c(i, r K^^Rf 
5fc*^ftgS:tttt5o Pi (a) T-fi/ 

ix-Pixii, l x 2 ^>f 6 l © 2 ooAA*- H:g 

tt3*l-C^5„ iX2^>f'yf6m N »AOTF 
10 fi>C><Dytm ^tfi^AOT FA»e>©3fcfS *t 

x.. ^-nx^SrfiiiSBlcttS/J-f-Si 5l:Lt^-5 0 ix 
2>W 3^6 1 (iOADM^g^tB^fflij(Ci^(t btt-5o 
[0 0 5 1] Pi (b) fi, OApM3SH^<oCi3IBSw 
JCfi«jacSr^LfcHT*fcS. fiigi^m/B £ ^<Itc 2 fi 
{fc*ixT*Jl9, O ADMOA/jWid 1 X 2 *4 7* 6 2 
^KttbixTl^o 1 X-2*-f 2f± % ^fflfiiggS 

ir^fflfiSKW^-riXsft^aSilLT, ftft^AOTF 
lci*£ 0 AOTFOjJ:a(^(ir.K*«-§-Sr-&a6-t--5*jK 
S^ffitttbit. lX2^>fyf 6 3CA*tS 0 1X2 

l-iM^ntti^ 1 X 2 ^6 3&\,^-ftl7)><DB 

[0 0 5 2] <C*5, Pi (a) , (b) "Cf^ AOTF 
*>£IM*. fiS?SW2lj^ntl/^^ 
^Sr*Lfc3ft^ eaiKi: AOT-FjB^dS2fift*tLrCV^ 
S«rict>^IfiB-C*>5o CcO^lCli, OADMM^A 

Sffl t f «©fi»Bft tfSffl i: f AOTF 
-tax-Wit 2 X2*4 yf©AU**- hU»Ki-5«t 

34«»nfc«*(C|4 % »fttT*#<Cl^T\ 2X2^^fyf 
. Wxd 1 x 2*4 ^SrKtt* iffl^2X2^>f5/f i: 

^m<o2 x 2^-y ^m^^^t^A^^ta* 
(D 2 x 2 3/^»e>*«^-S:a»tst5^sra«-e# 5 

J: 9t-U"Cio< 0 rcow^li, OADMM^AM'JS 
40 a c ttj/j«lov^ii-^»^fcHffl"et, aotfm£ 
ai8^-efiJ5c<, $tmti'ffi£®*)WzLZ>fii#><D*4 

y^h2 fifk LfcO A DM|£g£#?fi£lh-5 r i: ^S"C # 
[0 0 5 3] i5, 6fi. AOTFMLtOADM 

9A**iXfc*«^tt, ife-f. 5tlf*SSP (In-Line Amp 
lifier: I LA) KA^ixSo *l«B«f|Stt 2 OWiftS 
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h ^7^7^ If = > hc-7SAU CNTl:«toTB 
»j£*<Ox-**Hiau h^7t7^f if 3^ b 

.tor, h/wRmtfftffix-Mcmiztezxitzffl 
[oo54] ytmm& i l A<Dm&<nmt£!&»xmmz 

^{t^r^DC FlcA;>}£;*x£ 0 wGDtg, JEM, gft 

oADMgna^^tiSo 4*5, %«e8Bo%aoia 

BJSCftJwffittSttr^^B s'Tii, zf—*? tv*ft%L^ 

itiUfc/LS^cofc^^^-r ^sbp swi \zAjj$ti 

5 0 :w^^f s/^»p sw i <Dwm*GKirz> 0 -x-f * 
^ffiPSWl&SigLfcjteff-g-li. ^ — 

■7-f;u^*v? a -/UTFM(CA*Stl5. ^^/u 

%n<^ii>mtix\,^z>m&{az s mtzAA^^zt. z<va 

— /^TFM<75lU>3««Ct>8»tte>tLT*i»J, X*«JlC|5l i; 

[0 0 5 6] 3fc^ = *fra«Lfc#«-*§-fi. AOTF l 
l-A^$n^ Q AOTF Hi, fa-ty/U7-{/U^^ 
^a-/HFD(03> h ci — 7CNT^b<Dffla(f 

C>W*l»ff^i, R F«-§-S:3fefiE-r-5lH]SS (@ 5 "Cfi. 
i^ifSggi: P L L@H^b4ot^5Ct^$jx-cv^ 

AOTFlMAOTF2(;^0$tl5 o AOTF 1 ~C 
li, ftui£L£:J: mX-ti. <O«ftc0*:«# 
d*iB»Sn, S5C0±fll!lco#- H£fcB*$ix5o AO T 
F l £*/u-Lfc3fcfg-S§;fi x ffl«^— K#«*I«SPM 
DicA^^tt^o 
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[0 0 5 7] AOTFfi, '&&-f%£o[Z^ A^ftff^ 
coTE^e— Kco^ttTM^-^ K<7>3Kifr«ffiifttft (s 
AW) .i©«5fpffljc.jt0, ^OKS<03tff^^- 

5T\ AOT Ffi— 3$j*^<Dmmvt 
tt«r»oW»-c«fi8ac^x*5 9. ftra>ftuflt>s»**^* 

/u— f 53tff -5§-(£>T E^e— KtTM^ — h' k <DffiiZfc$& 
i£fiGDit<^££C3 0 rWitSCS^Iilt AOT 
FOl oof/W^^3^Mi;4ott^t Lfc**- 

io (»js) , 50 P si«t45 o tz?>x\ *mmm 

^-McfiEffl-f 5 r i^SSixTi^Sd^ l 0G b p s 
<£>£§£\ loiofy hlc^ibhS^^A^Ps/ hill 
00p sgftfcSo t*oT, AOTFi^/l/- f£C 

ilcioTS^SIBR*- K#»ii. l^^D^h 

cos o%e*(o-rixs:ft*5- : E~ ratcsit&r-r*: 

*\ -co££Xfi, Ttff^^riESlcSff-r^r <t^x^ 
4<ftoTLS?, 8ot, ^T'li, loOAOTF 
Sriiii^S K»*M«S:fT 5i5tLT^ 
20 3 0 BK*-Kdttitlllt5*ttiLt«:, -*»li<Jffl 
K^e- K»Slt Srff t.5 PANDA77-f *A O 

TF<o«£HS5*-a:SJ:5«cttiBt-t'S c ^o-J; 5 M-Mx 
'If. AOT Frt"Cit< fiSLTPfc*- Kfi PANDA 
7T-<'<ftXtem<. AOTFrtt'KfilUt^fc* 
— Kfi PANDA7j / f '«l*mii£ < -5 d t K-fc 

AOTF <Dfift-=E— K»»S:W«^-5 fcafrMi&Kfc 
PANDA77-f^©fiSlt AOTFO#ffi^ {gffl 
t5PANDA77>(/«0»ttl;tSfft5^, S2 0 

30 [0 0 5 8] — ttft»**ixfc#{M\ -f-fctot. 

Kb ^^ffl!lc7>^f-§-c7>®^tC|i x AOTF(OrtSFBT\ S 

#liTM*— KICffitft* Jx/i^bfiftL. TM^e-KT- 
AoTtfc^tff ^-li. T E^t— KlcaE»$tt<C^e>fi» 
-T^cOT\ TEf- K-C»*S:g»tSft|Bl£TM*- K 
T^ftS:aJt5^6W«U<*S. Sot, SW. TE. 
^~ K-CA***Lfc*t> % TM*- KT-AASixfc* 
t>. AOT FfagB&e»LT^3Hnc, TM*-KiT 

40 

[0 0 5 9] K»*1f*»PMDtaiBLfc* 

ff^-li, 3t^(tggl5TF AtCA^^tl, ^>l@^tCj;oT 
5tff **s*tSSix5 0 AOT F 1 SraiB LT 
li, AOT F<Du X<Dltdb'<y— 4ot*5 9, A 

OT F 2 ICA^ Lt Kp y AOTF 

tf, AOTF10(OP^|ilOdBgSt'fe$ 0 Tfcigifrg 
aST F A-t'if«g*n^3tff ^-liAOT F 2X\ 0llx.fi, 
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(0 0 6 0] AOTF 1 <h A O T F 2 cF tltz K o 

^ h/UT^'f If S AU{CA^£ix, Koy^Sixfc 

[00 6 1] AOTF 2 UfcjfefS-g-H. ft9i£ L- 

yf-»PSW2(D2X2*^7 2i:A^Six5 a ^^fy 
f»PSW2<D2X2*^7 2l:«:, 7K*(g*tA* 

5 0 »ftMIR 7r-</<DCFi:J:5 S 

2X2^^7 21^^^ 2X2*^7 2^ 

^^^f-^Lt, #J8<S8BPWA2tCA^£iX. 
**BST3, 4 7i-bO^@7ttCj: 9i#BSix, #^7 

BfflPWA 2(cJ:5*:ff-?-<i0iiBii % OADM3Si±* 
10 0 6 2] 0 6 1*. BSWOADMSESrtEofc^ 

^Atcjoct^ h y ^ * y Jso»j«fi»js:7i5UfciaT-*)' 
s*tfc#«*tt. b y tra-^ y »<z>ttft#as»-c#as 

SI^»z£$*L5 0 IiJiaa>»£\ l-A 3 2* -CO 

seiftSBEOT-asft^iasr- kd y^^nfc^tft^ 
a. i 3 2ics*sn-c, aims *t s« 

[0 0 6 3] fc*5. Hia-Ctt, Kny^jfeff^KfiJi 
3 2<@&9. :(03 2®CD&g^Tj&M£/8£*XT^5 «t 

^y^-zn FMT- Kd 5/y$ti5SSt 3 2REATK ° 
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[0 0 6 4] Sfc, inB0>«fc3fc* »fi»JS»-e*jfifi 

10 [0 0 6 5] 137, 8fi, AOTFSrfflV^fcOADMS 
Boa*W*fflj«O«2O0i|S:7n-t-|gT-fc5 Q 07<Z)S 

[0 0 6 6] ea&K«tUA^Six-53feff*(i. 7fci£*Igfl 

Wilt HtrifiL/b«t §UB V ^{i^/L^fb^/^^co 
«fiKT-*>5o s>^WP SW 1 ^P>ffi^3*ixfc3tft-§- 

20 SrfflifiU AOTF.l, AOTF2tKPy7')t{ffj)i 

[0 0 6 7] 2 X 2i3Zf=7 1 ri»b<Z>ttj^0>9*>— fflW±, 
*s<2 If S AUI^A^SiX, h/utfs 

S. ISIH-Cli, KP7^*0«fiftli4t'«>5i:LT^ ■ 
Z1>K &-rLt> 4 Id Kb it 5 t^t-tti^o 1x4^^ 
7t»«Snfc*Sftt, ^TOKp^/KS^t 
*5?K h y f^-^ y JS^afffflTR B l AO TFT* 
30 3-&57) 5 Jfttti£ix5o ::WAOTFij:ix4^7 , 7 
^^^bBfaoKftSrftmrSf^fflft- LT 

AOTF^^fflr^^li, *'>^^^^<£ffl-r-5^. — if 

iltf^^^/u^ t L-CO h y fa-^ y ^WAOT F(i x 

40 C(rJ:oT^J^l$ft5o Plia<0«*iCfi, AOTF3&S2 

Srffiffl+S AOTFfe4ottfflt5 B 
[0 0 6 8] AOT F 1 T Ko y^S ilft^ofc^/u- 
■ *fl, aft^-K^ttWfiSPMD-CiHK^-K^ftW 

®$tLT^-6. 5tr>^(CA^$ix. AOTF2CAA 
$n^ 0 :o<t9i:, AOT F^ 2&KL-C^5<Z>li. 
fitf^L^J: 9(^1. lo^AOTFfKny^JSfi 

L, tMoWAOTFT^^iff, «x.lf, #»# 
50 g^KS^^tff-^^ Ko 7/tS«t5i:LT^5t)^ 
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ZbZo Ztltt* .A0TFOiftfiaSi»tt(0*.ffl[B^lttt 

[0 0 6 9] AOTF2^/U-Ltjtfffll St/, 
drS^e™ K5>M«PMDiaotM^- K#*rt* 
IfiRSiir^b, Tt^e-^^iiigLT^-r yfSUP SW 
2a)2x2^7 P 7CPL2i;A^^tL, T Kjfcff 

tizf^c P L 4tcii N i x 8*^7^gaJte>ixTis!9, 
»*<or vzfjfi"- WzttfcX-ZZXiizmfSiZtiX^ 

tt. 7tZ>^PWA 1 -C*«Six, SMftttflt^r^D 

X2^7 P 7CPL2(CAA$ix6 0 tl-T, 3te<fc 

ffi&WVWzLZ*^ >y?-) £ri§i§LT. OADMgfco 

7>^PWA2(;A>]Lfc*if^fl iEMBST 
3. B S T 4 ^e>x^/U^-^4^etlT, y<!7 — ^ 

(i. h/ur-^-y^ifzx- y y s AUici^bix, o 

[0 0 7 0]H8J;L — f Vm<OT b'ltmSIM 

<Dffif&Z;fjk-fmX&>Z 0 T K#« *i£ft U— *fy< 
^^ijtffiBaSFB&^H^OSSeADMifiE (E AD 
M) ?)^4otV^o &«^#7*-*l*«SADMafi 

[0 0 7 1] i — 1fx<v^tt % «»<OS>M£»fc<5a£fi 
b^tx— If^-f >*-— K-a^-y h L D U # 1 — # 4UiRJri 

(is mffl (Work) ir^ffl (Protection) tasfflSSJxT 

— if^v Ka*3 2 est** bnt^5 0 ^necou— 
r, 1-3 2o«fia>*^Kfi*l[Sixfc3tSr*fiE-r 

[0 0 7 2 ] ^K»36»6U/jShfc*tt. KT>zfUX 

mmztiz> 0 ftT>yi$i>7L&ik£tix&y. ytT>z? 
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ixfcjfcft-S-te, ^T'^CPLT— SB^iftSixr. #7" 
. P L 3 (CA^j ^ix-So »tt*ixfc3tffi*fS. 

<7 Yj\sT&=7 4*f=>~~y b S AULKAAiixSo 
^ K/UT-^^^if^.^^ h S AUL(Dffif&t$ % *^<? h 
/U7t7^f2>ho-7SAU CNTd:, ^th\Zffl 

•3. C P Lfiv^^AO^^U — *as^s&-eu— 

f^t- KSfiai8BLD.C^iSe>ix. ^ — If ^ -f'^" — K 

^ h/U7 p ^"7-<1f3-^y hSAULRViz-f^t 
— KH9BLDC fcJEfijbSix-C^So 
[0 0 7 3] -<DJ;?|c, SftSjfifiiO^—if^-r^— 

^SKS^^T^5^-1f^^lc^^T\ ^MS 
20 fi35S«e'(cKSLTt^^K^*>5jtii«^*S^T(i. 

[0 0 7 4] fflfScou— «f^>f5i— Kd*e>a*S*Lfc* 

CP.L3(0 1X8*^7i:A*iSJt5. lX8^7^^r* 
tt. AjfcSixfcftSrT K#»*0>»fti: LTtt3»»t 

5#ff^0i&JH±4ofc-ttT'fc5<k L"0*£<DT\ UBS 
KftBMKSttT^ 5 l x 8*^7^40©*- h 

<o#-v*>& 9 ««3*>#- M4R»^rffi]oaftia«fflic» 
[0 0 7 5] l x (OMfiifi— b\cmm£titz? 

M^gl^4ogitbnt^5 0 ^— F'Offr 
b&bthX t fCTtliKSigtRgCT F R 1 COmi^CQ A O T 
FT\ it-r, T K3tt LTffiffl-f5a£fico*:^aR**L 

40 \ZA?]£tlZ>o l^ADM^blt, gf£0KS0 

f v^^/U7 y y ^7 p y y D - F F iSSig 

AOTF-ca«**tfcjsfi<Dft»*«raHu. m^-t- 

5o ffiH*ixfcjt«-S-tt l x 2^^7-C5>«$ix. 
50 K'<:y^$ix. fi^Mod^Ltl^f 
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5«fc 5KBS$ix<5 c 

{0 0 7 6] rcoiplcLT. 2H85Mod-C$B$ft 
fc3fc«#f±, ft7>^POAT-*§fs£;ft,fcm. KSIK 

OTFS:iiaS-tt5(Dfd:, ±T V^P O AT^4 Lfcy 
ig^gecomi©(D A O T F <k (*] C&S^ril^-r 

[0 0 7 7] fcib\ u~-r^>^^>e>(7>5tco*7i^6r K 

[0 0 7 8] *fc," «fiiS«Si5^ffira<OAOTFT-r K 

[0 0 7 9] H9. lOli, AOTF^ofcOADM 

Ox UPSR (uni-directional path switch ring) 
477^f^BLSR (bi-directional 
line switch ring) ^<Dffif&tf&>Z> Q HEB^*^ 4 
7r^^BLSRSrffirffi.lwLT*s9,"fii3IK (PB) £ 

aa«*ix-o*5<D«u 4 77>t/<oblsro»^s 
^■^oeai^»^/us:*L, eaf» (p) <tte®£2x-c 

OOADM36fi(cK*tbtL5.j6l + 1 Xo^^v^a 
^•y^ (14-1 SW) — CO^ff ^i^y— y/u$r^ Lt 

^jxibtt. eaiBat/oADMSSBojcfi^b^A 

[0 0 8 0] affl^fiiSBA*bAo-C#fc*«*a:, 3fc 

^£;*x5o ^-fyf-SPSWim LB^^fyftl 
+ i z^t^ttbaxT^SriN h — 

'«DB L S R t 4 77^^(OB L S RO^ftl^r 
[00 8 lU^f -y^-giiP SWl Sriii&Lfc^fcff ^fi. 
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^fflSC P L 1 J£A/>Six5 Q 1x8^/7^ Kn 
y JS^biSHf $ix-C< 57 Kjfcfi-g-fi. 

gflC P L 4 1 X8 ^T'^T'a'KJtl, *7y7'PWA 

«7r>f^DCF-c»»a«*ix. ^yfSPSW2 
10 (7)2 X 2^7/7^^- 7fc<k^8££ix£ 0 

[0 0 8 2] ^/7SSC P L 4 0 1 X S^T'^^igC 

T K*ff ^Sl-HttbixT^sas, 
wiXtt. ^7 9 7SiSCPL4^*)^A/<hgf ^tltV^^ 

[0 0 8 3] 2 X 2jjy P 7XS$L£thtz*Ji>—yttT K 
. Kfiffc^fc^twRttbixfc i + l & 

[0 0 8 4] m i o*±. m9<DMrfcm\zisrtz> 
20 y ^mijtoti?dc^^Lfci^r**>5o gftftj-m* oa 

DM3SH*»6 KD7^ix, ».tt*4xfc*ft-S-o»^»+ 
gffgTRB # l-# 8 (1) 3&SSSfc»tbiX-5o gff§§T 
R B # 1 o^rt»«j5)t^$Jxt^5©t\ :tii:ot> 
'TH«t5c (fcOgffgTRB # 2~# 8 (l) fcPI« 

[0 0 8 5] ftf, Kd *yy>£ftfcytm^&8&frbJ£ 
otioD, w"CQ*«-§-d«g« »T R B # 1 (1) (CAT^ 
£ix<5<k, 3fe7>:/AMP 1 T't£*I£*x5 0 7tT>XA 
MP 1(1, ii(ifi*KB ST^>baiS*:S:g*tStoTt^ 
30 So ii*S$tl^7tfH^ii, ^T^SfBC P L 20>1 X 4;*7 

4ofe^ -ttt-eixi x 4^^ p 7^i^ttJ^$tL53tff^- 

[0 0 8 6] h7 1 I^A^$ixfc3tff^-li 

KfiigtR^^f /u^ <k LT^>AOT FtcJ: 9. lowM 

40 ^^tt^ 0 ccom^I^-li, »E8-C2oi:»«if 

^^^7 !l p y ^D-F Ffc«t(;iiBg* 

lot, ffiBSMo d«cfli*PSix5. SBSModi: 

tt, a&ftttd<?> LDBK^-e>^?t^iiiff 

T#Tic5»5, U— if^>.^ LDBK^e>S|e>ix5a»^) 
afioW>P,lSiKfi^AOTF lfBRJftit, A 
*^£*t5o tLt, AOTF l-ca«Sixfc36«*ttje 
HSMo dTSEMSix-cm^SixS, U/j Six*: 
li, *T>^POA"Cii«*ix^:S, AOTF2T'* 

g^y-f x^»jjs»»9l»^ix. ftiico^^ 
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q — 7^«ttJSlxr, $SS»Mod(DBiM$£S*5 
fc#>fC7.< — K'<3/ ^a*7H*e>Jx* 0 
[0.0 8 7] Z(DX ? h7>^>-K>^coib 

#1~#8 (2) <£>#7*7?ftC P L 5 1^1 ^tt5 0 A 
^-T5<J:, 3fc-r\ iJ-fvUO P L Sri^^A^Jg^ix 

P # 1 ~# 4t^J:oTi§i|f ^ix5 0 w<Z>5*>. 7 K*ll 
^££f£i-5^lc{£ffi£ix3<Dli. 4o^t'$)l 

{&(D4 on. sit {R'j^ h 7 ^^tf^y^ytm^co&m'M 

[0 0 8 8] U'— f-v<>^75»eo*<D5 7 Kjfcff-S- 
^AOTF3t:A^^n, 7 K3fc{f ^£j*tf>fc#>(£>i£g 

7>^#>ytPI«/«C^-eKMS:«B&-t-S. tit, A 
[0 0 8 9] U 12 AOTF$rgo^:OAD 

y f y «(*>7 K*«»a6««3fts«jttSix-&-<S fe 
[0 0 9 0] J: «9 AA Lfc#«*f±. 7fc*i*a2£-c 

t\ &m • ^lawflifi/B^Hr y^-ftp sw ncAj3* 

LSRJrffigtlt^^c -y^g&P SW l SriiigL 
^fi^-^7Vu7^/u*^v^ — /i/f Kp ^7" 

h y tfa.-^ y ja<o$«w— ai« *jx^ 0 ^-ftft^ 

l±-t s^BBP SW2cd 2 x 2*y7(:A^S 

7^PWAlt'*(BStl, »ft««7 7^^DCF-C 
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2 x 2#7 P 7T-^/u-3£<t^&$n 

X2*y7^ix8j7^7t'*)i<, irx\ m-fitf^- 

btf 1 o^^^SrffioT^Sflitt. ^fl££ix£:3feff 

■C©Ct-e*5 0 tfcoT. ^flt2X2*7 P 7 J ^2X 
8 * 7" 7 Lfcttfttf 6 w <t l*fc<r \ 

[0091] t vftm^t*/i>—itm j %tfr<&fe£thtL 

10 +U>f^MLB^yf) £ri§i§LfcgL 3fc7> 

[0092] Bi 2it h y tr a—* y ^^ifiMSjs 

oSJKWSr^LfcH-CfcSo §:ff£l$TRB £ 1 I*. >y 

tr^-^ y jg^ftaicasa-rs^y b 

y b 7 — ^W*B^O«riST-*>5o OADMgl^b Kp 
' * T^ixT # Kn y7 P 7tff-^li, *7y7 P AMPT'iS 
BSiXifcgL # 7"7 pPC P L 2<D 1 X 4 j7 7 P 7t*40C 
i^lftSixSo wC-C\ j>lft-r5tt!ftS4T'fcS<OI4, OA 

20 j5»b"CfcSo lX4*y7^MStit3feff^t ttl 

-enKKtt^ix-c^* AOTF^i^^tt, -t^-en<ofe 

tf— hi"S*ff fl-^fcfiris Kp :y:/$ixfc#ff 

[0 0 9 3] gftasT R B # 2 li, 'h y f ^ — ^ y 

^5. OADMgl^b Kp •yT'^tir^t Kp 

JtT-^AMPT-JfeSiXfcg. 1X4>(77 ,> 7 
■C4otc5J-«[*n, lX4*y7^tH^^-KSlcglt 
bixfc&fiitiRgfST FR#l-» 4(CA^^tT,-5o. AO 

TFtt kp *^#«-g-<0*a»e> is^^^iftaj$tL5 0 
fflm^ix7t7tm -^-d. ¥KSffi^7trv7 p poAT*±ii|ii 

Ztl. SO'AOTFCA^^tlSo »aOAOTFtt, 

40 ^^b^r-*>5 0 C^ct^t^UT, KSiltRSJTFR# 
1 — # 4T*tttti^n/c Kp y7 p 3t«^-|i2 X 4#7 P 7T* 

A/, Kp y^SlxfcS*<OjfiftS:»:a<OiSEft*fi*y h 
[00 9 4] gff g{ST R B # 8 (1. 4 ^^±CO^S^S 

50 JCttffl^ix-C^S J: 9tC % AOTF^2i{CiJot, ^ 
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&&miR-fZ>& 9tC-f-£ 0 AOTFIifa-fy/U7-i' 
/^K7^^TFDiaotil!^tl5o OADMgf 
T- Kp y^^HfcjtfS ^f*. it2^AOTF|:j:o 
TSiR£ix6<D-T\ 2tlOA0TFO7yl — /tf— Mr 

T, 2t@^AOTF^;i — <"K— ^fcttJ^itSft 

t^AOT Fia ^Ttff-^-c^ Kp y?(Dtzih <Dffi&R TJW) 

[0 0 9 5] Z(DX 0 It, a«£*tfcSEft<D Kn y 

f9, frWl<D*y V V — Kp 3/ ^StLfc 
[0 0 9 6] il3lt 7 K*(S-S-**fi8-r-5fca«><7)3fc 

T-.#ft< Tfi*6*v\ -tOfcfctctt, h!i^-^y 

»»$-fr*7K M^iTLt, 

Kfl % u-ifcofi|^icpTi(jgp^^iNOT% 3c£Ufc*fi 
(IT- £ 5 a* -h# if \z <£ 4 &fiGD'£{fcriwb ^ 
T\ &g^gp>;*7 1 -k<z>^' y 3, K^$:*^-t5r t 

\zx%te\,\ 

[0 0 9 8] if'<>^C)«i£ii. |5jBU*i*£;fL-C^ 



(15) 1#BB¥l 1 - 2 8 9 2 9 6 

28 

£i — 1f*V;*— Kl 3 9 SrKlt. ^ix^ixlc^tg^-tt 

So ^n^h^jgtg-rs&sii. *^<? yj\s^=-$ i 3 

[0 0 9 9] %> *V Jr— K 1 3 9 

-§-11, ^KSl 3 8T'M$ti, 1 o(D3fc£ £ix5 0 * 
LX, 3fcr>^l 3 6-Ctf*I$n. \ 3 ltM 

10 4ftrtftfSM£Six5 0 

[0 100] rco^t^^fflt-S^tCfL AOTF§© 

#B^LT^5<Z>X-*>ixtf. a««fi«)H^$ixTl^5 

>^l 3 7T*ii*iUT^ffl-rSo 
[0101 ] rcoj: 51:, ffi*<oRfic&Sfc53teKco^ 

LX^SRfi03te"e£>*Ltf* <^£>&gX£>oX<b:7^vu 
20 ^X*fctfcJLX{£? C^X^S, SS^fJ^mii 
it v^^AXfl. #ft^/^i(f ^afift^s I TU- 
T(Dl&&X&;££*LX^5cOX\ -tixJW^iSEftSrffiS 
. (cffiffli"Sr kt*te^b2i?LX£\,^(DX\ v— if/<v^ 

[0 10 2] Bl 4—1^2 Ofl, OADM^I(Ijolt6 
Kn y^fflAOTF«)S(»*SS:R«t5Ht-S)5. & 

a? U/l i 5iAOTFS:2offl^5a$t)ia«tfc5, 
[0103] Il4lt OADMgi^tfOADMv^ 
30 ^^^<Z)fi]WttflgSr*LTt^. AS«1^6Wttf, 3 

V^ttflgidSif* LC^ t;t', OADMgli7)AOTFl 
.4 011, 3 2K^T^RS^ilt^-rSct PtC, RF«* 

*tB»A*6R Fff-§-s:AOT Fi 4 oicsnaD-rs. i"S 
iii^. ttot, 3 2&$:x<Dytm j ??te. bvtr^ — 

40 -Ctrc^ff^^Tt^^^ 1 4 2-C#d£U *KS(05t<f 
§-$:IKt5AOT F 1 4 3Ki£5 0 ii»»fP«F-efi,- 
AOT F 1 4 311. Ko'y^^tjKfi^ilRt-S^-C 
fcS355, Wfflt^S8T*(l, AOTF14 3.CA*fl^be. 

^^»c+»«lxfcfitBS:a««»i:i-« X o *R Fff 
^-SrA>j-rs 0 ^(OJ: 5lci"ixff, 3 2Kwrt, AOT 

f i 4 3-ea*i£ft*tefiasfcirV0T\ 3t5ff3ffi4 4 

50 *frS»L4^ftB445. 
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[0104] 4*5. AOTF 14311 «K 1 $tfi£il 

«-*-5fc*>oR Fit ^-75^^^tt^<7)T\ ytiB^-zmvi 

4R F«-^SrSMjnLTfc< 0 CixlCj: 9 , AOTF 14 
3 fcRl/m £ ix 5 R F ft ^-O^ 9 — ri^ff ^ilt^-r £ S 
^ fc L#^**t>|5J lStc49, AOT F 1 4 30®bfE?r 

[0105] il5ft OADMKBKJ:* Kp ;y ^ 

/^t^i^CIl AOTF 1 4 Odd 3 2iSiOSS 
«*KZ>«Bfl-a«?SEfiS:RS-r5 £ ?4R Fff^-^R F 
«-5HBfi»l 4 i-C£fi£L-C. fn^D-r^J: 9(r-r-5o R 
F«^f±jte«^tti8«L4t^ 3 2 <@0&fi£:ii§iRir 

So'wiXli, mi4<Dt$, AOTF140IC32S» 
OR Fit ^a*W/jn$*lTt v fcOT\ A0TF140O# 

fifOBififtOR Fff -g*S:BiaiLTV^O-e*>5. 
[0 10 6] iriCJ: <9 , 3 2$E£:T03fc{f ^l^^/U— 

2«CfcjtfS^-(4A^$*L/£^^5 % AO T F 1 4 3 Kfi. 
3 2jfi«^OiffififfiBS:a«-t--5cC5ftR Fff *§-«:SM)n 
LT*5< Q rORF{f^f±iftO**jSR-r5«fc5 4* 
l'ffla>JSft«a»64*R F«-S§-Cfc3 0 dtui, gui£L 
fCct-JlC, AOTF14 3«M R F«*0V*!7 — 

3„ ^oT, fcgffffil 4 4^l±Jte«*li«aSix4 

[0107] m 1 6fi, OADM^itT- Kp ^/ItL^ 
i ^s. A>j S ix5 #ff ^-a*ttfiSlcS4 £ ✓< !7 - £ ft L 

4*5, lilig-Cli. KfirtU l^A 3 2lc:fT<K«oT'* 
17— ^s*# < 45. ^itoi*5, f/uh^gjti^l^ 

[0108] -*-4*?*>, AOTF 1 4 Ot-ffl^P^iX^ R 
Fit ^<zv*!7 — eoit^tcJ: 9. Kp ^^^ix^^m-^o 
^^-tMot<5Wt% R.F816Si4l^6lt 

^<!7— <75/hSl^ftfiW3t«*tt<t t)'>4< Kp 

h y e^-^ y ^ffiijicn aotfm oica^^^ 

5 0 CcOTfcfi. 36r>:/-ei9«$i'tfc9* ^7^7 1 4 
2"C5M££iT,5av AOTF14 3(OlRM^3 2fi 

OTF 1 4 3^bli*«^aj^*Jl4P. «ot, * 
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[0 10 9] ~0£?M. AOT F 1 4 OSrStfiSr Kp 

[0 1 10] 4*5, AOTF 1 4 OlCft ^12*?, fflc 

3 2ffl5*o«fi*S«-r5fctf>*>3 2fiMiStoR F 
«-S-S:Wai-^5J: 9 KLTfct. AOTF14 3CI1 

10 i $L<DJ*&MVi~tg><D i IB(Z)flfia©"R Ffg^-SrBiaq-T 
5i5l:LTfc<, CixtC AOTF140M1 

4 3 0»f^SrS-fiS:atR-t-5^5*\ fcSlMi. ig^-T 

[Olli] 4*>\ ±12Lfejftft&w*!7 — Oigi^ti 
TT'fT7«t5UL-Ctctl/\ Hl7Ji, OADMglt' 

k p y yzn o m&<D&Ao t f (omwjjm&tfLm-t'z 
[0112] iSfi a i — a. 3 2ort, a 2 £ 

.20 A3 2W^KP77'tSi^%^S 0 A^6 3 
2R0>3fc«^rtSA^£;h,5£, AOTFHOCIl ft 
5A2a 3 2 4:4-»«i-S«t 5 4RFfS^-d5Bi*0*ix 
5<t:^tc, AOTF 1 4 0 WlM^WitSt*!) 

3 2m<Ofc&^<D&&frb+&mtititiLmi£3 0 8t 
SriSK-t-SJ: 543 OffiOJSjfcfto.R Flf^R Fff * 
MSi4it*«Lt, WUfc<, w*U£,fc!3* 
AOTF 1 4 Olcfp/niSix-SRF 3 2z£#£rig}R 
-#-**><& 4:45*5, 3tRic Ko^^S^SJtW^-fiJfift 
A 2 d: A 3 2O^T-3b5 0 » 0 OftgO^f -*§-(i*/u— 

30 my (fcH^flfl) ^i£tti£*L5 0 

[0 113] Ka^y$JifcRftA2i;3 2li, hy 
fa. — ^y®ffl^aib*l, Jti3?=7 i 4 2-e»«Six. 
AOTFl 4 3l:A.^$tl5o AOTFU3I1 1 jffi 

co^^illR-ra J: 5 i jEco^.^ii^-r-5^^o 1 oco 

HjftfSOR F{f^Bl»B*tt-5 0 AOTF 1 4 3 <T> — 
(i, A 2 SriliR U fc 9 — ^(ijffifi A 3 2 SrSlt^-r 
5 0 :oJ:9i:Lt, *§:ff§§i 4 40— *-e«i, Kfi 

40 [0114] C^J: 9 (C, AOTF 1 4 0 t 1 4 3 IC 
fi, »Jc|5]lS^7— OR Fff ^-SrRiAi-rSJ: 5«cLT*3 
AOT FOS|jf^OS:^$r(^a o KS^S^ix 

[0115] ii8it b y y ^fiijT-oiswK 

fWh7 7^>^:o^T!JWtSit*$)S e OA DM 
gl^AOTF 1 8 0t)>b Kp tltz^tit ^fi*^ 

^7l8l"tKay^Jxt8ftft» (|5lia-Ctt 4 iffi) 
t-»®£ti, AOTFl8 2f*8fi^8RSix5o U 
50 }0*L, aft^k^RFB^HKftO-rttft^fCj;?), 
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st^-rnSwijflSfcSo Sot, aotf i 8 2t-i 

*SJxfc#»#«rE»U 3C«#<OjKfitAOTF 1 8 
2wa«KfitSr— &$-fr5^5^*>-5o t:t\ AO 
T F 1 8 2<7>aai^0a*ff, l 0 : l 1 8 3 

^^■-KPD18 5-C/<!7-S:RfflLt, h 
9 -y*>?la\X 1 8 6 (Zi^^ct 9Kf 5 0 >7y*>^ 
©Si 8 6fli, AOTF 1 8 2fC(^ra-T5R Fff-^CD 
jaaS»S:fil3&^Cffix.T, fcS^Mi, AOTF18 2CB1 

R Fft^-<-^^)^^|C{&^^fig^^SS 
L> PD 1 8 5-CSff S*L53ft«#<ZV*!7 — cO^fbSr^ 
itiU *PD 1 8 5T-£fft-53fcfl^<D/*I7— #ftfc;fc 
£ < #6 J; ^dftJSp-f ^ixtt, R Fft^UKt^r 

ofc <t # (D\£]jjT' p d i 8 5 x^m-r^ytm^-^^^— 

-iSft*t'fc5-t.S:^to h7 y^rV^EIH 1 8 6 
[0 116] H!l 912, OADMy7rA(7)AOT F <D 

[0117] OADMgfWAOTF 180tKcy^ 

*f ^f^Lt^^ h/u^e-^ l 9 2CA^Sixt 
^5. wtU*. OADMgiOAOT F 1 8 O&fctB ^ 

co&g<h AOT F l 8 G^aWJKfi»tt£ri^r;h/C^5 

SfilLTffSKil^ AOTFl8 0lcMt 

h/U-e-^ 1 9 2WiW«f«*(i, OADMiiffl 
mCPXJl 9 3lCA*Sn, AOTF 1 8 0#HWK:!H> 
f^-TS J: 9CR F<f ^<75ffiiaHf fjrtiWJl&tiZa 

[oi is] h i sxmwLtz by 

1 8 6 fcOADMlSE»J»C PUi««£X»U AO 
TF 1 8 2Sraw^»fPi-« i t5*c»iai-r5 0 h^fa 

bttl^$lxfc3td^ *^72 0 1iaoTM*n, 
AOTF 2 0 0lC«fcotKfiMSjx5^ C<£>&gig 
«ti8«K-fTi^ix-Cu^53a»5A»S:EaL, AOTF 2 0 
0S:««9-r«fcAI^ 3t*.^7 1 9 9-C-*4-5W£U P 
D 1 9 8T-S7tLT*£*^ h 9 y *>> ^08 2 0 3 (C A 
^-T5 0 h7y*>/082 0 3llOADMgiaiC 
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PU 1 9 3 Lft# 6, Hi 

3i£I^K<?>&3l(C,i: 9 % AOTF 2 00$rh7'>^ry^ 
t5o %*-f 3 l 9 9^bUJ*5ixfc«:li. 5fc^P2£ l 
9 7izJ:oT*il$Jx, 8taT**Biixfca, AOTF 
1 9 6T*KfiaRSr$lt5. :<OAOTF I9 6li, A 
OT F 2 0 0 tlJlKfiiWtS^fcSiO'e, 
h9 ^/=3r>^(H]S§2 0 3a«»fc««S:OADMfifiSI» 
CPU 1 9 3iS8SL, figAOTF 1 9 6Kg^JIJ£iX 
5R F{g^£frjf§p-r£ 0 cntcj:^, AOTF 1 9 6 £ 

io aotf 2 o ottisnsftfiaRfiFttfr^rrar iicft 

9, |5li:iKfi^*ff-^S:ii9J(ca«-rsrii55T-#5. 
AOTF 1 9 6£ii»Lfc3fcfS*f-«:, 7* 'K^tfE^i LT 
3t*~?7 i 9 5 ft, ^*^S:ffl(g7r^^<r*^ 
MS^tlt, AOTF180^/V-Ltjt«§tjt 
1 9 0"C^ifc£ft<5. 

[oii9]7 K*«^s^«$ixtjtflr»ii, 

Sr&UJ-*-5fcafrtc, ^tti-fy 1 9 1 T-5M!££ft, 1X4 
3fc^-f yf2 0 4^1X^7^^ 1 9 

20 *2T?»#f$ft3o w<Z>te*fi. OADMglWCPU 
1 9 3Xfflmm^3irfL\C&m£tl. AOTFISO^A 
OTF19 6, &<5UMi, h7y^y^[ElK2 0 3^ 
LTAOTF 2 0 OSrfHffll-rs. 

[0120] i x4*^-< 3/^2 o 4«c(i, ijfr^rpiea 

ffl^OADMKKV h !/ fcfa — * y JBri>e>0>#;{f -Sfrfc 
XJiZti, mfoWomz-Xft.*^? b/\«*=-? 1 9 2 

l 9 2^S!flBT\ fio, ^gjT-fcSfcafr. #grK-tft-p 
ftS»tt£<Pli = ;* hW<ct/hS!fk:^ti»* U< /«e^a»e> 

30 -t£>ri»fc><9* Tfc*^ h/l^-* 1 9 2lt Jt 

<cott^o iiff. 7fe^-<^ K/u^e^ i 9 2icjo^r 

X'^\ -twT\ lX4jt^^yf 2 04$:, 
40 b/i>*=-? 1 9 2dS*fS*W^'<^ h/u«?»f^»toofc 

[0121] ftjb\ O ADM^g$fliaJC PU193 fi, 
rtSCROM^ib, AOTFl8 0ASKPy^t5fif 
iC x AOTF 1 8 OCTOt^ R F{f -^-C0x~^, ^./U 

fSLt*i<, ItOROMlDr — ^ffl^tAOTF 1 
8 0 R Fff #<Z)*fiHK»<oR£ffl[S:!ESE-r 

50 [0 12 2] AOTF^M«:^^t, itlf^^-y 



(18) 

33 

>*&UT<0& 0\Z-t& Q -$-t£t>%^ AOTF 18 2£ 

mm^mrni^ nMfr&s^sufcb. &c a o t f iso 

«»1 8 4^Kn^#«**fifB-*-«. &ICAOTF 
1 9 6, 2 0 0*ffiiU Kffr^SLfcb, jfcffiBiS 
1 9 7S:SM&U 7" b'mt^mtti't^o 
[0 12 31 I2 0lt AOT F— COR Fff ^<Dft\M<D 

5 0~6 Om s<0«FraSr^ltrS!:*)Ji^S!6:*iftS*>So 
-e r T\ RF«§(0/<!7-i:5 0 — 6 0 m s a>tf"C»*" 

-f*U£, AOTF-CiB«$ixS*^<!7 — liRFff^ 

rtt4*)±iS5J:9(:i5. R Fff ^(OtL^\f^t Lt 20 

i/9frMm-*Z>Z-ht:nk* 5 0 — 6 Om s Sr-n- (n Ji 
Sf&m *^*^«w#ttTRF«*fc±#3*5J;5K 
-f£ c nil. Efh^«cieIK&T?#5fc*»tffi*fbU3i^6 

So 

[0 12 4] KJL±lJlWUfcJ:5 4, AOTFSffl^fcO 
BP*?. OADM(0»]^^A8#iCfi. 7Kt5ft*^ 

«£\ AOTF 1 Qizmu-fZR Fft^HRS f 1, f 
2 V • • • f nSriStSIilCtoTHafSS, 7 

[0125] iSfeiC, ffi©co^^^/u (Rfi) £T K/ K 
n ^■7 P -t'5^Hg^Wi-Sffi^iSS§?^OADM^^3S^ 
*x5«-&fCli* AOTF 1 OiCPPflD-t-SR Fff ^Hiffia 
f 1, f 2. • ■ - f n«:Bj«U-*-S«tBSr»*t5»t 40 

**/i'*:3EM+£*&U:fi. AOTF 1 0tCglJ!ra-t-5R 

Ktfu L D l 9 N 8 x saT^j^bflWESixS u— 1f/< 
> 8 x 8*^7)6»e>UJ>3Six5WDM*: (K 

fi*fi£4xfc#) HI«t58fitAOTF14-ef 
— ->^-TiX(^ai/\ IWS^It AOTF 1 4iCffl 

flp-f 5 R FfS*HK»SratR-raa6*«c*to*-cSE<b* 

itntfai^. so 
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[0 12 6] AOTF&^lz-f/^^^ 

^H-r 5 zt&< @^g^6tttsfi-(7)7 ^ 

[0127J H2 1I4, AOTFCDm^c^r^i-lglT*^ 

5 0 AOTFii, -x-fmyTt&iD&mizmEittfiLto 

■fc 3 U »jSKO«X-TS»»(-iB* 

tf-A^^y :y*PBS«rR»*T^5 0 R Fff I 
DT (inter digital transducer) <fc fifiX-S^ fiipS; 

Sf£(cjj^^fc-frfc«t 9fcSffilcep/iq£ix-5a I DTI: 
3r£a>HK»0>R F«*36«HlJn$ix5i. 5M4*flBiK 
(SAW) #*£U S*E<Z)*Bte»-r5. ^WSA 

^Rfifiwi: 5*l»iS*?gfiR-*-5o SAW^ Kli. £ 

[0 1 2 8] *A^7J»6Ayj$iX-53tfS-?-tt, TEf- 
KtTM*- Ki^SaEUfcbOT*fc5^. PBS IT* 

tio ::t\ A/i*ixfc*ffi^9*j. saw^j: 

Ufot, PBS 2X'(0%t$L&&<DmftJjfa&$£t> 
•J; >*n 3/^3tfE-^i: LTtH^StLS, — SAW£. 
*>±9 if«Sf^ffl-*-Sififi«^a6fi^*ii, SAW© 
§J§?#7 >^.M::fSi£\ T E^e— K<t T M^e — K0>Aix 

[0 12 9] [5]ii:, HHcor Kjfefg^A^Stt* 
P B S 1 T'T E*» Kt TM*- Kti:»«StLt 

T^£(E>T\ SAWiffiSLfEfflU TE^- Kir TM^e 

[0130] -^S£y ^Aii. mJitfr^ 

«FttSr*TLTtr^<0-C, TE^e— K<oe«a^«i:TM^■ 
-K©e«iSflEfiWKart■C»4orU*5 B ttoT, 

[0131] ftib\ wOJ: 5&AOT FtCfc^Tfi, S 
* h — ^Sr/b wtdST-^So *fc/SAW^>f 
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[0132] 022(1 H21 cOAOT Fc£>jgig#t££r 

*>f KD-y^^<^fig^ix, ¥fflHS (FWH 
M) tb. 65nmiftoTt^, Kot, B21 (Offi 
fiKT-li, ITU-T G. 6 9 2t*SS$tl50. 8n 

[0133] 02 3(1, 02 l^AOTF^3^y y 

ftfiiatRfttt^s^iS^o-c^ao^iaig (a) d» 
b*>a*5 0 mm (a) ti£*Lfcb<o)&si3ia (b) t?*> 

^tUcJiKfl, 0. 8nmHB©^yyKi:EfiSixt 
£*K. t>f KB-/©ffit«:Mt5^ilcJ:ot, 

[0 13 4] t£oT. f 5-01 
ISKJwfiEtoiXTO^AOTFfi^T, 3g(^AOTF^ 

/ y >- s/ ^ tcjgfiS; U fe]-^i££&OT S A WT-ftfia^ 

[0135] 024ft AOTF(Oi&«R#|4lC»t5 
»ft:!S«Srtt^-*-SiaT**»«. AOT F IS 
S>9. 1^7lJS^±/^££iS^i£firi 5 0. 7 3nmfil' 
tl$9o WDMy^fA(:idt^(j:, 0. SnrnFalRl 

t,'AOTF(itaftdsi c c±^ofcfc^tT% pw^y y 

oT, AOT F ^WDM^rAOOADMglM 

«■*§•*> 5 ^ttffiff ffl»KBKa»«" -5 £> ISM 
»3SaSrB:JtTAOTF(Oiafl[S:.-S(wiSi: 5iU 

5 £ t as u * fc v k «a sb a« £ & 

££ «i£±^/u^** : P*ia«&-bT 
■TSJf^SrAOTF^affilcKJtSwirttauv^ * 
fc, !^1r>*tAOTF<^*ffiOiajffS:jEflltcai6<C 

^ffitaiL^\ Lj&*U S A WdS AOT FW»ffitfi» 
.-*-5fcO>"CS>o-<\ AOTFa>SS50>fflLJKK— 
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[0136] trt% *mmmx&, &m§&<D5&mm 

«*^a«^J:9tt*casft-r«c:i:*WfflLr, AO 
T F OSffi|;ifc{iS^M L-CSffi-OigJtSrffl^-t-a,, 
*<B«J*£^Lfc<Z>a^ 0.2 4T'£>£ O 

[0 13 7] 3&«^<Z>AOTFW«<Z>gfitf>gffii:(C 
mmA, »ftN©IDTS:Slt, *««*««i-5. « 
SIeISS 2 4 011, ^ffllDT^lS^Si^Wl 
^atl, *fiSS:*«S-fr5. 2 4 

id. «sie]ss2 4 o^^o^s^n/cft #-(Dja&^co 

Htt*^e>AOTFco»flSiaftSrBi^-i-4o 

WflUl* 7^-hV<y^tLtAOTFOI DTCRF 
ft ^£i£«i-5ffi»ls]K2 4 2l^^btl^ 0 mm\E}&2 

AqTFlcSlAn"r5RFffi#WjaR«S:«i]aiL. AOT 
F tf* jE«(cj^a<7>a£ftco#{f ^-SriSlRT- # 5 J: 5 icHS 

[o i 3 8] 02 si*. *tiso«aft«#ttSr*-ria-c 

|5lH(Cj:ixtf, I DTiOW 2 0 u m. 
20 2 0 0*CO^ 2 0*C — TOt^l ^ffiB"C. MfcWi 
(omt & f 5 f SiffiS i:4ott^I<i:^5o [*1 0 id J; 

ntf. *iiso>«ajK«a(i. -i4-. i k h 2 /x-es> 

^M^^SlSt^ 1 8 0MH z <t Lt, lf^y 
[0i3 9lltot, ±!5atPf^J:ix(i. AOTFOI 

[0 14 0] _bf2T*ll, AOT Fa>«&ffSft:i- £ 

5»*»ft<0»fc«: R F(f^MM^5: £ T'ffi 
W-rS^JCO^-Cifi^fc^, AOTFCOf^S^^Jp-t-5 

ta 0 w^^. RFff^-cMw-rso<kiiafti9, m 

[0 1 4 1 ] 02 6. 2 7(t 3©$t$t(7)AOT FOl" 
R»tt©» «b £ « e> ? Wih»» $rlft^ i- 5 0 T- «> -5 0 
02 6. 2 7lCiai^T. AOTF<Cj:53a^Rfi|i4o 
£ U 39«fiE©AOTF©ftai:, IslD/^Ka^^^ 

Lt^-5 0 AOTF|:M^il6SAW(ilSWM?S 
50 ^ h — ^SriUS, AOTFX-8«t5i6WS^ 
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i\ itfrKt LTAOTF±£ilfrLTU*£<DT\ ftff 

T\ #HifiJB1BT-li, AOT FiCfn^U-r^ R Fit 

11, 3a«dc^>AOTF*0»ai-*lS5SAW^ffittlS 10 
riSfcv j}« I, "0*£„ [5111 (a) (i. 4 0©ft4 

/^%Mtll'fZ>tz£>lC$&±£tiZ> S AWtfSEtMCfiMBiSO 

[0 14 2] IHI9 .(b) tfXDtt, AOTF^if^&fi^ 

£>9, jftfi4#tt<oa«iliiajg^4r— /u-C«>5. ©12, <D 

ftfi-efcSo Q>t®\±*^— tit— bm^Mmtn 

£>5o 20 
[0 14 3] mm (b) <7?(D— . 

ffljo> Kb <y?£ti1tyttR&<nx/y— m^<omti^^^ 

[0 l 4 4] (b) a*e>5M*£ «t 51:, 3©tSj&<£> 
AOT FlC^MlCKfiiS^Ofc^OS AW*S4Sf t ' 30 
wt-li, iB«*ixfejKfiO/^-«c:Sbrd ? ±i:, :ft 

[0 14 51 B2 7lt AOTF(Ol«ftfi©Se)?S: 
BSih-ra^TffiSr^LfciaT-fca. I5JH (a) lc*£fta 
«fc5K. *HiS?BlS-Cli. 3a«J*WAOTF"e40W 
^^^/uSra«i-54i'&. *ft*'ftta*-rafc*0>S 
AWOSt9^^^jWC^^r^6 0 ;<oJ:9i:, saw 

lalia-(b) XtbZ> 0 ®-ffii:^*nSJ;5i:, KSatR 40 
»tt<DB*PflgiBic i^ib s^fliJE £ ftT v > -5 (Dtfftfr 
5 0 wCrH2 6 tra««c©<k©ttftfiiStR1*14&ffltt 

[0146] ®(i Kb y:/*— h iCffi^ $ ftaa^&S 
<D'<V— ^^/KOffi^bSr^LfciaT-fca. imH (b) <D 
©li, @26 (b) <0©i:tt:|SE-r*itt8B&^<cJ:5lc. 

i7 -<7>rs b r^wuE $ ft-c^a :: <t t^t^ 0 

.wi^^/uiiO-rv^^/u^b^LT^o-Ct^d^ rft 50 
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fit* Kb yy>7$- Mca^SJxaJtfS-S-ou^/u^t^ 
s a wofit*esi»r-fr*>?H-r r <t ic ± o t£ isfc n ^ x 

[0 14 7] ~(D£?[Z^ SAW^AOTFI:Mf5 
3&«^<0*a«c*4-rSSAW<Dffi«S:fiiai-j- 
5i^i:J;ot, Kb ^y^n^^tm^-<Dy< i y—iz^E £ 

fc* */u— tf— hffilT-fcMft fcofc 
5:t^ft<49s AOTFOjfcfiatR«tta«6<*a 

[0 14 8] r©J;,i:, AOTF^^tc3g:fii|^(c-r- 

^>wtii4<, #acis*-r5 sAwo5fit«*R Fft 

ot\ AOT F©8fil«flffiiJ: ^i/-yftfcroi 

MicSft-ra:: tfrxzzx 5ic*a„ 

[0 14 9] H2 8I1 AOTFSgSjS&OMP&ffi/S^ 

>t9, RF«*o*fijatttttc»«'raHS*sjsasft 

R Fff^^igHatRL-CAOTFtc^Px.a:i:(v:J; 9. 
AOTF^iat^^ l ocoffift(a]K«j*;&ffiT*fc 
a o 

[0150] HHli,. 1 fflU:«t8»o S C 1 & 

fflS^ft. f-t*/^2ffllC«figOSC2dt; 
ft^3ffll:«fiSOSC3^ flSfBSft* iSf»l»J 
^fiV*xi*TM£ffl£fta±TCD^*/MC# Lt, 38 

[0 15 1] : ft b OjgfigO S C 1 - n liiEHftft 
SSSff-efeoT. wftb^SBfi-fSft-g-Srx^ ¥X 
ftlftl3 0|:^ L (AOTFtt3ft««-e, RFff 
-^£fWJPi-'<£ I DT^10£OAOTFi:o^T3ofe 

^ft^o 2.0**i % 127 (a) OSK&ai R 
F«^«:ffiffiiaS&^^5fc*»Cffittilffiffl3d«»Jte)ft 

ffifi 1 2 0° ifco-Ct^S. 
[0152] %IBSasc ia>6<£>R FiB&t* f^<y< 

-( yxftm.£frtz'&. tf—b i*»bffiASftiRF«f 

fifit«iSS^U:. *^7(rij|ibft. ltl^AOTF 
#ltC#^e>fta o h 275-P>ffi^^ftaR Fff-^- 

fi, 1 2 0° f£ffli§j&£S^/c&. ^/7CA^$ft, 
2g@^)AOTF#2i:TO$ft5 0 Sfc, ^-h37)^ 

e>m^5ft5RF«-^ii, i 2 o° <Dmm&2&\%Lrt, 

2 4 0° ttffilSffiSrSJt-C^b^^^lcA^dft. 3g 
@ <DAO T F ff 3(:^n*ft-5 0 

[0153] I^WIC, 2 l«fflW«figO S C 

2rt>£>fcU^£ft5R Fff-5-H, 7^<>fmfflSftfc 
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^7UA/J$iV AOTF # l icft)to£ti& 0 /f-h2 
**e>ffl^**x5RFfff-ii. 2 4 0° ©fifcttifgSrgirt' 
t, j&^lcA/jSft* A O T F # 2 dEp;Dn £ix<5 0 * 
- h 3frb<DR Fff 1 2 0° ©ffifilgSrSms 
^^7!;A*$tl, AOTF# 3fCffl^n$ix5o 
[0 15 4] ft^3ffl(O^OSC 3A»^RF 

TF # 1 3UHi«nSixio 

[0155] tgfi. (SJ«iz, ±H2^SSO SCl-OS 
C 3 4 T-Offiffl«jg <Oft**« 0 iS U &m$sO S C n 
ST-Sr^^^lcJSIIL, l — 3a*-CO-tix-t**L(OAO 
TF # 1 ~# 3{CRF<f-^-7)^n^ix5o 

[0 1 5 6] {iLftmm&k LXi*. 
bi>\ h7>*SrRlf\ If^fe^fffil^rfx^i: 
t\ iSffij8l*«effl-*-5^s%x.bix5. fcfcU h^> 

R Fff 1 7 0MH z <7)i§£\ 12 0° i§*£ 
Sr-^*5«Ctt % 3 5 cm&ftiZ&< LT-^ixf^ <t < , 2 
4 0° 121:4x5^1:1^ 7 0cm*»Cfi<L/t 

[0 15 7] H2 9I4, AOTF(DEi|iIB©ftB«lriE 
Kfiw*fflf S: t Kp y S : i ^tt 5 i i 
-tZ>ytm^<D$imK WSLttlr ttltblx-C 

[oi5 8] t^zx\ s5Km^«s«(±a*«fifl 

[oi5 9]::m Kpy^h5*«t<oSM 

§§flOSC 1— OSC8<D8'0<DJ*Z5%rtXlS< e «■* 
IISO S C 1 - O S C 8 ^bBASnS R Fffi[*ll, 3 
^co a O T F fl^msMcfipAD-r Sfca&UT*-* VX 
H5M£5*u H#tf££*i7tR Fff-^f^ MIC^^CT)^^ 
^tc J: or 3 od^ttSitS. . .(o J: o \z Ltftft 
<7>7^ yi:j;ot3 oic^lt R Fff -^fi. -t 
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ti^titiLtesmm u 1 2 0° 240 0 

^tt, AOT FTlRt^S 8fiOR**»&«fi8o S 

c 1 a*# 1 — # a^AOTF^sicaiAo-rs^^ffitt 

[0160] |5jHt?tt, SSStiO SCI C^fStSM 
<^ri*7p£*lT^5riv (Sl^g^OSC2-OSC8 

-tZZtlCj:*) y #IS^OSCl-OSC8«It 
10 -5 R Fff #*3fS^ffi*ft«rttttT#S0>AOT F # 1 
— # 3«c*Dx.S^4:3d5T-&5<©T\ ^^OSCl-O 
SC8^>«SHiffi*35SaEt>ofc»^Ut, AOTFKig 

&<Dyt\t^-<Ds<y-(D f — h $r^P?t{t:-r 5 r i as-e# 

[0161] _bIBK9?-ei±. {SfflSffiiiii 2 0 

-<lt^ot, *HjffiJgffiwJ: 5«c.^rut> 1 2 0° fc 

20 [0 1 6 2] B3 Oli, OADMgl^OADMS/ 

*/*TMzmm~tZ>ytT >y>b 1. 5 * mafic 

(ED FA) ^HfflaB*cfc5 0 " Lri>U 

-K7r-<^ (smf) eaiB±-ei. 5 ^ m ^ft ^-00 

^"C^t/ ^non-zero-dispersion shifted fiber (N Z 
-DSF) <2i*S§£ffl^34§£\ fi^SS^&S^ScfiFl* 
30 *> S t M*#**M4 1 36 7 r *f '< * -C3B 5 ftmmSk 

f&tste t offl if^ffl xmt'£it * § i # s z 

(SPM) t^fW^i^itSffilfifflf 
lEi^m (XPM) C020-C£>5o SPM, XPM* X 

[0 1 6 3] ■C^b3t7T'f^<0»»[1»tt(rjBH-*-5J» . 
SfifiiSiS*, fijJSIE(BIS:fill»-*-S*:#ttSHi:<cSo 

40 $>^ 0 

[0 16 4] jqij±ir 5 Effect it, eai»-e»*-ra» 

ic J: s a« 5 ^ffliffi-T 5 «> ic *fi[ffi * 7t it 3t« KS:^ . 
50 ■«r*B««-liS-*-*ife) . ^yft-^ilEftftttil 
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« t <D&^fritX''n o jjm&w-m * fix ^ 5 0 

[0165) H^r^CM^I^ ^ffl-T-SeiiSS^ 
5 (OfiaiK A*} Jt 17 — *? id 6 o # c 5 0 

*K*i^ri*, *ttftJiffigctf>y— Kr\ 5*«L J¥A£ 

[0166] '«ot N #3S*6JBa8rtt, ^-r—^b 

[0 16 7] «TI-, ftftWt^KW-rSo OADMv/7 

i3Hi«8<i* ^Sf ^ 1 n^X'(Dytm^\Z 

tlfc3tft ti^/i'f^ tMU xic J: o-cifiSM £ 

ftT>7xmmztix. eiSK^isiuiSixa. ei§ssco 

»»Ml6ps/nm/kmt\ 8 0km"C (3t7V 
2 0^*r>7 P i 5>»»«^a©»***>i*: 2oiOA 

DMy-KiiioAft^n-c^s. ) <om&. i£<f§P<D 

»*««*ao««fttt; «x.fi, - 700ps/nm 
r*>5. iif 1 (CAix6tt5y- LTO»ft*t 

m^&<D&f&mmmtemx.t£- 1 2 0 0 P s/nm-c*> 

^aot$(Mtl±(W;ttf- 1 2 0 0 p s /nrat'i)5 0 w 
<Vt$, §(IST^ht/7>^li±2 0 0 p s/nmt 

[0 16 8] z<D£o\z, #5HM»flt*a'^#KS«r» 

s 0 ma (b) ml, »«»«*asr»«i-a»*^*r 

[0169] RH.(b) ±aa^ftMA¥a^s^tt«9ti 

5„ *-*\ #»W«*aoQ*«rlil|«U L*»b»»«l 
fi¥-artT^j»?K3B*^jSw6 4t^J: 9(w-T5fc^lc N 
gfScD u^yi-Sr-jfcff u^</u$ri^(|is-r £ BJajtZ > 
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*f** »»»«*a^AASix, MMs^n^o »a 
»tt*aa*6m*j$ixfc#«*§ri±. aa^jtryyicj; 

[0 1 7 o] mm (b) tatt»»ii»¥ft©p^w 

s^»*K^ffi#«ricr-a>5. eas*trsfcjtft 

tt, *«$*t4^44»«k»flt^aicAy}*ix, 

»»»«*a<oo^3ft?/h$u^r\ »»««^a*iiii 
r\ a^e^r^r-itBur fcSNJtSrfc* 9ffi<-r 

[0171] [5111(b) Tail. »R«R¥9^ 

««:*>*<3*Sfti^«'&«c^rfig/jr«fiEr-*)S. ^com^ 

1-1*. *r>^r*«*srit«ur3ft>e)»tt*«*atc 

r*>5 0 #»Mtt#a<Do;*tfS;*c# < r t>5£ 

^*r>^r*tt«ur^5o!>r. »»*«s«:aaLfc 
at-fe+»i s n it r 1 35s r# 5 0 

[oi7 2] »»»«¥ai urtt, 5Hft*t«7T^'<- 

^t>*ig < * reaM- s fc a&ic^* 7 — r &m ' 
rffiffl-rsa^tcii, (b) <o±a<z>t»rit*«efflf 

[0173] H31I1 OADMgIS»OMWW 
Tt^^^/^^r^-ri^T'^^o OADMgit-lj:, Ko-y 

*c a&« $ tt ^ jtft * b mm \^mmm »t e> n « i 3 

9(c-r^, 0 — ^ x r KStLSjtfs^i^Lrtt/^ii 
19, h- y tr^.— ^ y ^^-bOADMSgg^riaorSff gp 

[0 1 7 41 (a) rii, iUffdd^-beiH^tLr^ 

acO»ffi:M®Si:[slC- 1 2 0 0 p s /nm<Dffimm$: 

*ri-5»»»«*a»cj:or»«««stL. oadms 

EKA/j-*-So ^/u— T5*ff OADMgi^/j: 

fi>itz£ 9<c-eco$^eai$ttr^< 0 kd'^ 

*tt5*ff 1 2 0 0 p s/nmCDMfa^Sttr, 

50 kp y^tthy tra-^ y ^iciUft $ne>^r\ y 
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f ~-*yjg-CSIf £*L5i#Hu 03 OcoifHfSM^ 

HHK/ B3 OT-fi. i£«»U»ftbnT^fc-- 7 
0 0 p s/nm©i«iftttS»*)ll«¥fti:»l5t 

5»*ffi«#»A«Kit5>Jx5. Sot, hytr^-^y 
*t«£Jx*<0T% h y e^-* y m^hr KSitsftfi 

[0 17 5] w<D«fc5K* OADMgI^^^-t53£ 

(efci* S ix 5 ffl H £ J: o ta tt* 4 ti £ ± 5 

[0 17 6] [s}0 (b) (i, OADMSgfi©S"J<0«rit« 
"■CfcSo OADMg^^CIt 3fcff^§-£ Kb yT'tS 
fc^AOTF^(D^£le]S§<^ r K-TSfc* 

(Dftxyy. AO-TF, <fe*VMi^&»^tf>»A[al»i: 

OADM3£E<OHlia^li, fflttfi- 1 2 0 0 ps/nm 

^>»»l««*a^ia(tbnT*iO; r KffiiKfi* - 70 

0 p s/nmO»fti(R?g!3S«R»tbixT^5o HH 
(b) cO«fiK(i, AOTFtKDy^flCttfflU T 

So 

[01771032, 33 II. a&«». SfSSB, £0=0 
ADMKi©7K«l, Kp 3/ TWcHrt-biX 

ttMOftU J: «»Ajft,»K J: 19 ttflt£«rHB-C.» 

[0178] B32 (a) tt. 1 — n 0>*9{Kffl<Z>»/jr£ 
#ft*ir«*a (fi*ixfi\ »mi«7 7-f^) A 

£##»Mffi*aStcKttT*5^-c\ v^h,riMZ>#|KJi 

m^a^igw-r^ct 9fc-rs 0 ?sot, 1- 

[01?9]B32 (b) ti, 1 ~ntf)J|/j:at§«*«: 
#+55HSMi«^afrSttS tb^OUHe l x n 3fc 
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[0180] 033 (a) tt, A*lt:iXn3t^^7 

^srKit, i -nco»»««^ao^-fjx*»io, mm 
«-»»it«t'5wio'e*s»»*ifli^a^j6«^feA 

[0181] 033 ( b ) fj\ ^fflf^ftb 

A^LfcftfS-ff-li 1 x nftyM' ^^T-*»^*£$ix. 
l — nWi^tt7i^»ftffl«^a^A*SixS 0 fcU^fti] 
WlXn^-l'ym *fB"*35«A^Silfc»»««*a 

20 [ 0 1 8 2 ] 0 3 3 flMSfiEfclu 0 3 2 OtgritMfct^ * 

A^SixfciJteW^Ht, JSHS(c5H&ttflt 
^aie At) £ ix5 «*d>l:l8 bf, » L;< S tfC L 

0 3 3 <Z>«fifc-Cf±. A^Lfc^ft^il Xn^ 3/" 

^■tw i 9 , 1 - n coi ^ti^<D^wcmm^mc±x(7)y< 

*£\*\ 

30 [0183] @34-37lt 5>»ffl«-T5 tl&b<Dffif$, 
^JBWSr^LfcHT-fcSo 0 3 4 fi. 3t-x-<-y^4fc 
(±. ^7 3 4 0 ^rffiffl L/cCTT'^ <9 , *Bffifljfl*|5] 

a«rBL?"j^««L, "»»ti«*as:«»aia*-a:5wt 
. »a*«*a«>«aictt*t&ixfc*^-< 4 1 

40 ffli9^x.bn5^lwJ:9. iiia-r-5»»«fi^a^»}J5 
[0184] I35lt iilHlB^f^oT, 3t«^Siiig 

-rs»aii«*ao«^aas:aEx.-c^5«*-cfc* 0 

A^L^3tff^-(i. 3£^^-yf3 5 0l:J:ot»:gw^ 
50 EH3ftsjgric$nT^5fc«>, »a«^89f*tbtLT^S»» 
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[01851 0 3 6 1*. 13 4(D&j&WX-foZ> 0 
#T*59. 3fc*-T 6 O^rt io^w: t 

fcii36*^7 3 6 i ^a&s-t^-etSo 

<5 Q fcfc'U ^ "CMS, 3te«^3t^-r y^Sfcfi 

^^7 3 6 i tci£bix5^5a»UBIfc>e>i\ 

3 6 2|£j;oT5W££;h,T L*5<Z>T\ »&G>#«*B« 

[0186] [H3 7f* x 03 6 <Z> 5*5^0*1 

€-»fifcia«*©^>sa^tt*^^7 3 7 0 36«K«te>tfc 

3t*-f y^3 7 1 KAj7j$ix£„ y^teSS^* 

^7^7 3 7 OT*4>«$*fCL*5 wiriCi 9, ^17— a* 

[0 18 7] H3 8, 3 9tt, »«S:*l!«i:K«?*<t«H4 
Co^t^ LfcHT-fc*. 0 3 8 fi, lOGbpsT', 

K77^f^; SMF) ^©A^3t^'!7- |i 1 ^y^/^S 

[0 18 8] I S I £{ttteft^m^mz£Z>'£it&<n 

{S^-wfttts^iSio^kaSrS-t-to-cfc^. l 0 0%l; 

[0189] <%\ #«^<D#ffcft<0fff§«£HSr IS I* 
ltd* 1 0%. <4«-e— 0%T-fcSi:-t"5o "PJH 
W±^e)?SUiLt^5^7 7«)'I S I 1 0%T*fo 

000—1 200p s/nm/u n i t C0ffilS(C^5^ 
LT t 1 1 50-1 30 0 ps/n m/ u 
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n i tW«lf«)5;tW6, 

[0190] ±Epg#©«Hoaftofc»»]&s, ^-ftMl 

H3 9li. B 3 8 (Dftttfiib^T, i£ff ^"C§:fi^<t Is] 

ftWcffim&<D2te<Dftm&ft^x^z> 0 &tzi aHiST- 
te. i3l«S-Ca^7^— ^ = + l <£>:/y ^Srtf o 

io [0191] laa-ei* h is7>x<Da:&Qtiit>7b**)\£< 

[0 19 2] J 5»-r<^Lfc©d5[a4 OXh 

[0193] mm (a) (±, .aiffffli-co^?^— = + 

1 <7>^y ^-r/^tTofc^^U I^B (b) ft, 

mtmx a /<"7 * - 9 = - 1 co/yf t-y^fto/ci 

20 ^^t^-To IsJBft. 1 0Gb p sC5fiiHit*T% 16ft 
Kfi^fiU 4^^^eiHUfcfcWT**>5 0 fHlBT-ft, 

(b) co J: iiff«T^<o^y^^ — ^S-ftofc* 

u i^a (a) <7>«fc9»-, ai«ffliT-jEw^y "f-^—y* 

30 ^«t<feti5^t^5o #ft h u-9 

L*ofc9, Gm&£itic£vte&&(D$:£temcxi> 

40 5±fPli:45. 

[0 19 4] WTK.. OADMgi^ot^7 h ^7 — 

->3» C0#fj5&gi|$:lft^-r^ 0 14 111 277^f/<B 
L SRWOADM/- K<0«fiR&7FLfcHT-*>5. 
[0 19 5] PliT'lt 3 2ft$r^||-r6ft*^fi|^m 
^fA«:HJ«i:»Wta. BLSR-CIl, 2^7-^^< 

^^/KO^Sr^ffl (Work) , a^^Sr^iB (Protec 

tion) tt-cttfB-rSo «*tf. i5iia-ei±, s^^e>K- 

50 (Oiiff Cli, fif A 1 - A 1 6 i: Ltftffl SE 
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[0 1 9 6J lES^f^ ^b^CTfcff^tt. 1X2^7 £fT9i&^&</££ 0 ffiot, ^gcoti§fi£^S*fl:T- 

4 1 0^b7fc/U— 7^;y^;*-Y 1 1 ^(Dj&mz^^-r^t Z?>f)>X$l<\ 

MU-A 1 6 4t'^<blttfflLtV^ffiSA 10 2 0 0] mm<D£?fj:mm.ffif8.te, BLSR (Bidi 

d d/Dr opSJ4 1 2lCA^^ix5o KlAdd/D rectional Line Switch Ring) t V * 0 % wi&7Fi~ X 

r o pfflU-1 2 7i^bW^^tLS3t<f ■g-fi,- ft*— Zf'<y 9fC, y>^O^yh!7-^ (044. 4 5#«0 M 

;x^4 1 3^Iotl X 2>t/7 p 74 1 4^LT *J^T«JB.$*L<5 0 

ei^2S(ci*ttJ^n^ 0 SC^bffilC3t*ff«-S:aHt [0 2 0 1] 14 4 11 . jESTSftf) y 

-r<5^^Md ix2^7 p 7 4i9^e>*/i'-^y^ 10 ^-r 0 oadm;-ka, c. Dt$m4nzxt&m 

5^4 1 8 ^LTKSAd d/D r opgiJ4 1 7 IfcOADMy — Kt |ej— (^ttffilcfc5 0 i4 5f±OA 

lCA;*jSiX5o KftAdd/DropS4 17t*lt & DM/ — K AOB-ffljT?*^ — ^/u»r^*. ISfcifr&fl) y > 

fiA 17-a.3 2Sr5ffli:LTttfflLtV^. KfiAd y h "7 0«j£&5j*-Tia"e£> 5 C :^OAD 

d/D r o p£iS4 1 7a>bi£ffl£ft£ftfrS-tt\ 3t/U— My — KAtii, 0 4 2 <D J; 9 IC/U— -f*< y 2 * <i 

-f'<y9*4 yf4 1 6^LT, 1X2^/74 1 5 411,41 6 U #fc>£ 0 * O A DMV — KD 

^StfirA 1 7 — i 3 2 11 -tiX-ettH t«aSr«(ClilA, . 3. 4 1 83&S«Jf9«t>5 0 

"C^S. [0 2 0 2] 14611 477>f/<BLSRTOADM 

[0 19 7] 042 (C^-f £ 9(c©{RU(c^-y y - K^WfiESr^H-Cfc 3„ 4 7r>f/<BLSRl:ti 

/ufflWr^fir 9, ffiflH'vfcff Sift t?tfcv\ *>5l^ 20 (^Tfl A d d /D r o p & fc 2 MitZtlXte 9 y 

11 ®W^b3t{f*S:gffT-#*<*o3ti^Si:.*m SS«W»bJ[ft]^ffii^5 Isiajcfi, 5ffl«SAdd/D 

«93&*e>i36P>tLX< 1 6<D^mmm^S: r o pSS4 2 3 ifI«lAd d/D r o p354 2 4 

Ad d/D r o pft4 l 2<o^ffl|gfi|cJ: f9*a.a*ix, Maftte>ix. S»6MhW5 [§L»(cfl mffl^zS . 

j&ftJl 2'<7>affllHlH0«&ftAd d/D r o p lAd.d/D r o p SB 4 3 1 iffl©8fiAd d/D r 

^«4 1 7^Sffl3SBlCj: f9«ia$ix5«t 5«C/i5o "*7fc o pffl4 3 2AS&l*b*LT^3. Sit. 47 7 ^^BL 

fc>*>. »:«a^baibix-c§fc*ft#fi. 1x2^7*74 sRiz^yxi** &mf&b&mk <btix& 

^^y^^^fyf 4 1 il:t>iS6ix-C^5. Bf*fc<. 3 2 8^X^4: LtftffltSCi^f 

WrU 1 X 2^7*74 1 9a*e><03fc{g#«riKftAd d/ 30 [0 2 0 3 ] 1 + 1 :/ p t 1 ^ V 3 XCfcPtfl, iUBte 

D r o P g|S4 i 2(caHfi-si^lc-*-5 0 KSAd d/ i*Sg <t ^flfg&KKJirKlBl ISWfflj&tgE $ tltt^ 0 iift 

Dr.opB4 12ll iffiU-U 6C0^ff-^^^ ©jfTCIl BttM* <b A* £ tLfcjtlf ^-(1 3fc/U— :7X;y 

Oglt«L, yt/\s—7'<iy?X'( 7f413Mx ^^^^/f4 2 6, 4 2 7 SrSi^ L, * 1 + 1 ^nx^ 

2^7*7414 Sr^UTKft'J— iHW-rS. 1 x 2Xr?7 ^>3>^Of4 2 5 IcA^-TSo #1 + 1 zfn^^y 

4 1 9?)^Ot)5-*W*fftli, ^y^^^. 3 >^^^f4 2 5m SffilH]iS£^fflESo«J9«i 

3/^4 l8^LTSftAd d/D ro P a41 7CA x£?T9o — JKK* Sffl^iKfiAd d/D r o pgfl4 2 

XZtl. ifc&X 1 7-A3 2lt$:SfflM^IL 3(Cfl S NJt0>Si,MEljt|0>3te« ^A* S Jx5 c * 1 

T, tH^)-r^o iSfiAd d/D r o pgi5 4 1 7 /^S fctt^ + 17 , of^'>3>^^4 2 5 6 ttl^J $ ixfcftlf 

£*L*:#;« -*§-(! */^^7 i >fyf4 16t'*B *H ttlfnSffl«)KftAd d/D r o p»4 2 3*) 

d 5 W0»^btLs 1 X 2^77 P 74 1 4i»6K«^i3ltH5 40 SUM4^«(OiKfiAd d/D r o p SB 4 2 4KA^£ 

^^»o *aa*ixfca. *i + i7 p pf^->3>7^f4 

[0198] 04 3{C^-T J; ^ (C. JKMK^— 2 2(CA^I^tL-5o * 1 + 1 v- a ^4 

y^4 1 8 3iS±ffilftWW*^-^<s/ *Btfi, */i'-7 f /<y^^^ 4 2 0, 4 2 1 ^ 

4 l 3dS±iEtt5H0>#A'— ^/<^ ^^-f y^-4 1 6^>®J [0 2 0 4] j[ffl7i»P>BfiS^ai bttSftft Jfe/i'— 

f^$r-T5 ct ^iC/^^o 7 < /<y^^yf4 3 4, 4 3 5^0^761 + 1^0^^ 

[0199] mm<D£l\^ SfiA d d/D ropSP4 '>3>7^f 7 f4 3 3 ^lt, -tiX-fixSifflififiA d 
1 ZX&Mt VX&ofa&k^Wit LXKvSSt^iS: ° d/D r o p^4.3 1 Rt«HHiKfiA d d/D r o pffl 

SAdd/Dr opSP4 1 7Xlt ^ffl t ^ (H S: Atb^ 50 4 3 2KA^£tLT, %m£th*> Q fifflftt/f firoKfi 
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Ad d/D r o p«4 3 1. 4 3 2 frb&Jl ZtlltfttS 
%rlt* 3£ 1 + 1 ^dx^Vh >7>/'yf-4 3 0, TfeyU— 
^^^^^4 2 8, 4 2 9 3r^LT©{a^i£ffl£ 

[0 2 0 5] ^4 6 OOADMy — KlC± 9 U 

h 17 — ^S:«ricLfc»*(0«S:H4 7 M^-T a (g4 6co 

£ft< ft o lcj±, Z<DS — KT-Jfr9igLi£i2!riSff 

iP»SfAd d/D r o pgP4 3 1 ICA^£;*XS 0 
P^MAd d/D ropS431 j&> 6 UU^J S titzft 
iM^-lL yt 1 + 1 -fa^fi/a s/^^^Lt*:^ 

«$ixi\ - 7 ^ ^ 7 f 4 2 1 ^eg ^ tl, 
y^f-A 2 6(CiBi££ix5 0 ft/U— *7'<y* 

^yf4 2 6tt, «Ei2S£*xT l + l ^ 

of^'>3VX^ ; f4 2 5^LtgMSAd d 
/Dr op3S4 2 3l:A*t5 0 :i ^3tff ^^J3 
fiAd d/D r o p»4 2 3^e>U*S*l5t, 3t 1 + 
1/Pf^'>3>^^7f4 2 2, ^t/L~ 
•>f4 2 OS:^UTK«J^affllHlj»S:fiEo -CiSff Six 

So 

[0 2 0 6] 04 8 WOADMy— KA<Z>»ftstfS«-Ltf> 

/<2/^^^*>f 4 2 8GD®!jf££:}fc/u— ~f'<?9*4 
4 2 0755, 3tyu-y/<y ^7>f yf4 3 5 t 4 2 6W» 
fESTTt/L— yf4 2 7 i43 Aft'UOo 

[0.2 0 7] i4 8(7)OADMy-KD«ff^a±(Z) 

Ad d/D r o p ffl^SkBt eai»(Z)9J»i s liIB*^fif 

(-> Sffl^&fiA d d/D r o pffi4 2 3astt»U M 

StgAd d/D r o pfflU 3 1 ^Lt)tl + 1 ZfVr 
9iSB yf4 3 OT^^7)^{imiJ(C§]«9^x.b 

£ix5 Q . — S«<oaffi(Hl»^ibA^$ix^3t«#- ■ 
fi. *l + l/PT^->3>^^^f 4 2 5 TVF-iB^K 
SAdd/Dr o P gj4 2 4l;Sibn5o ^{S^StfiA 
d d/D r o pflU 2 4>5^i3iaSlxfc*«*tt. #1 
+ l^Df;t/gy7-fyf 4 2 2i:«tot, 3fc/t— ^ 
/<y^^^yf4 2 0i:iSe>ft, ^fflBS^ot, m 

[0 2 0 8] z^ct^tc eiSK«>afflia»^«x.tt< 

iot *>5l*lS. Sffl^KfiA d d/D r o pffl^te 
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7-4 3 0^flBi J HiS:«J«9#x.-C»SSr^:JE-t-5 o 
[0 2 0 9] 15 011 1 1<D7 7 '<T~ffiJjfaBi£$: 
ff o v^^-Mcfctf £ 2 L SRfl57- K#|j$ 

-es>5. raiaw«fiKT-ii/affliEiii<ojc«i^e>A^Lfc 

3fcff^f2. B-D-WDM^7 P 7 4 4 0T*MJ^ 
— Zf'<y 4 2S:^UT3SfflftftAd d/D 

r o p »<0 5 *>. ffiS A17-U2^S5 
»«:3 2 iiESLTi^) 3SH4" 4 4 fcA^i"5 0 
10 X\ BD-WDM^y? <tfL Bi-Directional-WDM 
v&T^tV^SSfe-CfcS. M4 4 4^P>IU^$iXfc3t 
ft ^-X'-T yf4 4 6 ^LtBD-W 
DM^/7 4 4 7i;AA^ix, S.ffllHli»&fiEfflUTE« 

f44 S^Lt^^SAd d/D r o pgf$<DF^ 
Sf A 1 - A 16 ^9^14 4 3(CA^$tl5 0 SI 
4 4 3 7^tb£tJ^£;2x£3£<f ^-(i. -f*<v9my 
f 44 1 Srrfr L"C B D 4 4 0"CHl*l#<O 

20 Jfeft^i: $ ttr SHEAS: JKft # tcfii* £ ix£ 0 
[0 2 10] ^OJ: 1 o(7>7r-f ^TPi^iPiea 

*#<ftbft<^J:5l£. S<c5»fiS:fiE5«t 5(c-f5 0 

Al6i:U K*»e>BUlPl7a»5«-§-S:ififiA 1 7- A 3 
2 t Lt^So 

[0 2 1 1 ] ii»B#^*i*t5-^ffl«J^»f^tt. mffl^iJ^ 

^-ft*>*>* B^P>M^rpJ^9 3t«-§:Oa[fittl 1 7 — A 
30 3*2T*£>9. 3[^bffi^|pl^5 3t«*OjKfi(iA. l-A 
1 6 <tftoT^5 0 

[0212] ;;t\, 15 1 ic^-TJ: ^icoadm/- 
KOEfflKOfiiiSB^^ffl t> iHfi fc ffiffl T- * * < ft o fc i 

^(BlelllSrfto-C, BD-WDM^7 P 7 4 4 8CAA^ 
ix. jt/u— -7*s< y 2 7f4 5 0 LT5t^— 
y^^-Y y^4 4 SfCtejJISixSo 3t/u— 
j/f4 4 5lt CiSISnfc*»*S:»ffl05ftftAd d/ 
D r o p SSOiSS X 1 — A 1 6 &*aa-r516H4 4 3C 
40 A^-T5 0 S14 4 3A*btty3*ixfc3tfS ^(i. 3t/^- 
^"Xy n^f7f441 L"C B D -WDMi;^7 4 
4 0icA^J^ix. mfflj— mfflE«S:«fflLTeai$*x 

[0 2 13] — Jr, Kfl!l3ft*e>affllHliBIS:ffioTBD-W 
DM^/7 4 4 0(CA^L7t, KfiA 17-i32Sf 
Ojtif^-tt, )t^-7'/<7^^^7f4 4 2^Ltg 

fi*4 4 4i:A^Sn, ^^$ixS 0 2£K4 4 4a>bW^ 
^n^c^fH^li. jt/^^^^4 4 6^ * 
/U— -?s<y$7s4 y?-4 4 9(CficiH$tt. B D — WDM 

50 i?^74 4 8&frLx^^ffi®&&m<oxmim^'j£fc£ 
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[0 2 14] £fc, 15 2 Cl^-f £ 9COADM7- K 

f45 OOftf^SrJIfe/U— s>^-4 5 3#fT 
^\ 3t/i<-^^^^^ yf446i:44 9^i^$:3t 
yu— ^<5/^>;-r 44U4 5 3#?t5 0 
[0215] 15311, 05 0 <DO ADM y — KSr/Hl* 

fc, ^5 4(2. oadm; — FA(Dmwx~<y— zf/^m^ 
±Ctzm^(omZ:7f;i-mX'hZ> 0 rco®^, o a DM y 

5, 4 4 6. 4 4 9, 4 5 07^ibfEU 3=7tOADMy 
— KDT'liH 5 2 <tP*$lC. /U— 4 

1, 4 4 2, 4 5 3, 4 5 4»fff5 0 

[0 2 16] 14 1-15 3IC*i^^TttWLfcA 

1 — A 3 2<Dytit ^r(2. «SONET OC-192 
XI20C-4 8. OC- 1 2«iC*r*ELfc7U— i^«ric 

[0217] 1 5 5 12, 7tl + l7 , P7^v'3^ : f'y 
^<Of8/£#J£^L7t!T-&,5 0 OA DM y — Kf2?fc 1 + 

t 1 + 1 ^Df^^a y^^f 7f 
[0 2 18] A*«^A*Six)i:*f8fll, 2 x l # 

^74 6 0, 4 6 ncj;ot-eixfn2M^n, y- 

h^-r 4 6 2-4 6 5l:A**ix5. y-h^y 
^4 6 2-4 6 5 SraigLfcjfcff 2X1^/74 
6 6. 4 6 7^P>a^fflS(ca^Six5« 2X1^7/74 

66H6 7 0F*i. v^-rix^^akw U7ts^ici2. 

h^^yf4 6 2, 4 6 37K ^-M^^f 4 6 4, 

T. 3te«^Sri£9tt|-rj: 3Ui-5„ 2x^7 p 7 
4 6.0, 4 6 1 (D\,^tl7)>~Jjfrm%Lfzm£-^te. Y 
— M^-j/f 4 6 2, 4 6 47K 4 6 

3. 4 6 SO^^-rti^SrBB^fcttffiJCL. fc?— *£GB 

[0219] ~<7)£ o >/— F^^yf4 6 2-4 6 
S^DSiSIdrCctot, 2X1^/7460, 4 
6 1 , 4 6 6. 4 6 7(Oi^-rix^aBL-Cfc»*E:-rs 

[0 2 2 0] 15 6(2. #ea!Bl£*iir*-<\ S*S«rif 

5 Q PI (a) ct 3tei§^(Cl2. 3tT 

>^4 7 0- 1 —4 7 0-4j&*»tf wiX^TtT^ 
/4 7 0- 1-4 7 0-4S:3f£»^jHlLfcKF¥484 

[0 2 2 1 ] PI (b) KI2, *T>^4 7 0- 1-4 
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7 o - 4 fr^feZftzmaiytin^-ff) is^/isO^itb SN 
3fc©*ffcO«^«r7j*LT<^5 0 PI (b) \^£z%Z>£ 
5f-, 3fcff-§-COU-<yK2^:r>^4 7 0- 1— 4 7 0- 

SriaitLT*5Jl-tf<tt\ Ld>U PI (b) OSNtkO 
^7 7tc^$tb5J:9(c. 3tr>yT-(2. 3tlf^i:AS 
E (Amplified Spontaneous Emission) <!: */ x 9 / X 

< 0 SNtfc^^bi2, *{b-TJxtf-*-ai5if«{bott*?5^ 

oT. SNJta*S^fc0#6fcVM*JK % l?£3§4 7i£ 

7 l 12, gff L;rc&g#fi£;ft,fc*{f 

U *ttftSKft§««OR U 3R^^ft 

[0 2 2 2] i<0i5/ilf4»4 7 1 £I5W£;fr&l2, 
fij»5!0>* y b !7-^-C(2, 0fS»O3tT V^SraiB L 
fcb, *r^R^»4 7 lSrRJtaiJ^+tttfiv^.- 
IS5 0 ttot" 5 0(DJL^T^3feT>>^. #|;Lf2, 3o£ 
iiiSLfcbS*SS:AtL5J: -Ji--*-*. rtUcJctu*. 
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